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MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 








JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 


The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


THE 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 


Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S.A. 
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WHAT THEY ARE AND 
‘ WHAT THEY DO 


' 


An explanation of the types of auto- 
matic controls and their use in heating, 
ventilating and air conditioning systems 





Win the automatic contro!s now available it is 
possible to secure operating results not attainable by 
manual means. While such a statement may seem 
sweeping it is nevertheless substantially correct. For 
instance, take the case of temperature or humidity 
sensitive devices. These devices react to changes be- 
fore these changes become apparent to an attendant 
usually distracted with a multitude of other duties, as 
it is almost never practical to assign a manual operator 
to each control point. 

In some fields the desirability of accurate and de- 
pendable automatic operation is much more generally 
recognized and applied than in others. Modern power 
generating plants, for example, usually go the limit and 
use automatic devices wherever they can be shown to 
be even reasonably justified. In many factory operations 
manual control is no longer tolerated. Automatic de- 
vices have made spectacular advances in acceptance 
in connection with combustion control in heating plants, 
especially in residences, because of their convenience. 
In commercial buildings full automatic control is gain- 
ing rapidly in favor because of demonstrated operating 
savings. 

In installations where there is a central fan and 
ducts, automatic controls have been in common use 
for years. For heating or ventilating purposes the 
methods of application and the results desired and ob- 
tainable are fairly well standardized. When air condi- 





tioning installations are under consideration, however, 
there seems to be a lack of understanding both of what 
equipment is available and of how it can be satisfac- 
torily applied, in spite of the fact that much of the 
equipment is itself familiar and that central fan and 
duct installations for air conditioning are closely simi- 
lar to the older and better understood arrangements 
for heating or ventilating or for heating and ventilating 
combined. 

It is the purpose of the present series of articles to 
list and define the classes of equipment which go to 
make up automatic control installations and to show 
by diagrams how these items of equipment can be com- 
bined to meet the problems encountered in central fan 
installations for heating and ventilating and for air 
conditioning. As the arrangements for heating and 
ventilating are older and better known, the method 
used will be to start with simple requirements and 
show how the simple control arrangements are modi- 
fied as the requirements become more complex. Then 
it will be shown that controls for unit systems are es- 
sentially the same as those used for central systems. 

A second consideration in preparing these articles 
is that automatic control for air conditioning should be 
considered just as necessary as any other parts of the 
installation and should be given careful and adequate 
consideration when the plans are being made. They 
should not be considered as an accessory subject, for 
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if properly selected and applied they will make satis- 
factory operation possible, while if neglected or thought- 
lessly omitted the purchaser may in no wise get the 
results which he both expects and is entitled to receive 
from a modern job. 

Before proceeding with definitions let us analyze 
the situation to some slight extent. 

It is helpful to keep clearly in mind that vractically 
all installations of automatic controls whether the job 
be exceedingly simple or extremely complex are made 
up from a skillful and proper selection and combination 
of a few kinds of equipment. The number of designs 
and the number of items of special equipment available 
are bewildering and the one who does the selecting 
must be most careful that he fully understands both 
his problem and the correct operation and limitations: 
of each item if he expects satisfactory operation. In a 
case where there is any degree of complexity most de- 
signers will want exact information, and perhaps help, 
in selection. He probably will need performance in- 
formation from the control manufacturer and it is be- 
lieved that such a procedure is desirable. However, 
this situation does not make it any the less desirable 


to keep the fundamental equipment classes in mind. 
These are: 


Automatic sensitive elements (controllers) 
Power units 

Valves and dampers (the controlled equipment) 
Connectors 

Accessories 


Pen 


Automatic Sensitive Elements 


These elements are so constructed that they are sen- 
sitive to small changes and are the apparatus where 
the controlling impulse starts a chain of movements or 
impulses which ultimately results in the desired control 
being achieved. We can define them as follows using 
the names most commonly given to them. 

Thermostats are devices sensitive to changes in the 
air temperature in the rooms in which they are placed. 

Temperature controllers are all other temperature 
sensitive control devices except thermostats as just 
defined. 

Humidity controllers are sensitive to changes in hu- 
midity, and commonly they react to changes in relative 
humidity. They may be constructed and applied so 
that they can be used to either limit relative humidity 
or to regulate it between limits. These controllers can 
be so installed that they limit or regulate either hu- 
midification or dehumidification equipment. 

Pressure controllers react to changes in pressure or 
to pressure. These devices are capable of being so 
constructed that they can either limit pressures or can 
regulate pressure. They find use in starting and stop- 
ping refrigeration compressors, air compressors, fans, 
and similar equipment. Ale 

Liquid level controllers are sensitive to changes in 
liquid heights or levels. 

Limit controls: It is so often desirable to use auto- 
matic controls to prevent operation outside of prede- 
termined limits that controls of this type need mention 
and definition. 

In general, operating control within a range of limits 





or at some one fixed limit can be accomplished by suit. 
able planning, using the same classes of equipment 
previously mentioned. Limit control does not therefore 
generally require a separate design of equipment but 
refers rather to the function which the equipment fyl- 
fills. By limit controls are meant any of the controllers 
previously listed which are so applied that their primary 
function is to prevent operation outside of predeter- 
mined limits. When the predetermined limit is set at 
some maximum point the control is called a high limit 
control, while when the limit is fixed at some minimum 
point we have a low limit control. For example, sup- 
pose it is decided that the air temperature at a central 
fan discharge must never exceed 125°, an automatic 
control arranged to limit the temperature to this value 
would be a high limit control. 

Discussion or description of the great diversity of 
forms and designs in which all these sensitive elements 
are available on the market is not necessary here where 
the intent is to simplify rather than to aim at com- 
pleteness of discussion. Everyone even remotely famil- 
iar with automatic control equipment is fully aware 
of the great range of choice which is available in select- 
ing these sensitive elements. 

An additional point which should be noted is that 
these sensitive elements can be and are so constructed 
that the impulse which they set up can be transmitted 
to other controlled equipment either along electric cir- 
cuits, compressed air circuits, through mechanical con- 
nections such as levers or chains, or by means of liquid 
or vapor pressures. These elements can also be so ar- 
ranged and constructed that their own change in shape 
or form directly accomplishes the desired control. More- 
over, they can be so constructed that they permit a 
wide difference in the characteristics of the motion or 
impulse which they transmit. ‘This great flexibility 
gives rise to some other terms in connection with auto- 
matic controls which will be defined in later papagraphs. 


Power Units 


The essential function of this class of equipment is 
to furnish a device which when suitably connected to 
the sensitive element and to the controlled equipment 
permits or causes the latter to take such a position that 
the desired control is accomplished. 

In their commonest form these devices are motors 
either electric or compressed air powered. As such they 
have two common applications, viz., to actuate air 
dampers and to move valve stems. In another form 
the power unit may be an electric solenoid such as is 
often attached to the stems of valves. In still other 
cases these power units serve to position dampers in 
flues, breechings, or ashpit doors. 

The principal classes of these power units can be 
thus listed and defined. 

Damper motors, a specialized form of unit construct- 
ed to operate dampers, or more specifically to position 
dampers. 

Valve motors, for attaching or linking to the stems 
of control valves. 

Solenoids, power devices giving straight-line move- 
ment and often attached to control valves. 
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Valves and Dampers 


Valves for use with automatic controls are essentially 
the same in function as are hand-operated valves, i.e., 
are a means of stopping, starting, or regulating flow of 
fluids including air, steam, or water. 

Control valves may be defined as those which are 
adjusted by or under the command of automatic sensi- 
tive elements to regulate the flow of the material pass- 
ing through them in such a way as to meet the needs 
of the system. These valves are usually so designed 
that a power unit is attached to the valve stem to posi- 
tion them in accordance with the commands of a con- 
troller. The valve stem thus changes its position as 
the needs of the system vary. Control valves are built 
in such a variety of styles and patterns and for such 
specialized applications that any attempt to mention 
all of them would be almost endless. Among those 
commonly used in air conditioning and heating work 
are the following ones: 

Radiator valves for attaching to the inlets of indi- 
vidual radiators to regulate the flow of low pressure 
steam or hot water to the radiator. They are se/f-con- 
tained radiator valves if they are actuated by a tem- 
perature sensitive element built into them, and are 
remote controlled radiator valves if the temperature 
sensitive element is remote from the valve. 

In solenoid valves the power unit is a solenoid en- 
ergized under the command of a controller. Commonly 
they are so constructed that the valve is opened when 
the solenoid is energized, but are also capable of being 
so built that the valve closes when the solenoid is en- 
ergized. These valves are limited in size and are much 
used as control valves for oil and other fuel lines, on 
small humidifiers, as refrigerant valves in refrigeration 
lines, and as pilot or relay valves in the operation of 
large diaphragm valves. 

In diaphragm valves the power to move the stem is 
derived from pressure acting on the diaphragm surface 
and the pressure varies under the command of a con- 
troller. Valves of this kind are available in great variety 
to meet specialized requirements. 

Dampers are so well known that it seems unneces- 
sary either to describe or define them. They are avail- 
able as required but usually must be made up to fit 

each particular job in central fan installations. 


Connectors 


The fact that necessary electric wiring, compressed 
air piping, or conduit or tubing for transmitting pres- 
sure changes must be available is self-evident. All these 
are commonly items of standard manufacture and are 
designed and installed in accordance with the usual 
rules and standards. 


Accessories 


In order that particular devices may operate as in- 
tended or to meet particular requirements, various ac- 
cessories are needed. Among these may be mentioned 
switching equipment, which may be operated either 
manually or automatically, gauges, meters, tell-tale 
indicators, instrument boards, and relays. Of these 
items nearly all are so well known in function that de- 


tailed mention need not be made of them. 

In the case of electric relays their function is perhaps 
not so well understood. They are a device installed 
between a controller and the controlled equipment to 
amplify the capacity of the controller in the degree 
required by the load on the controlled equipment. Thus, 
considerable power may be required to move a certain 
valve stem while it is at the same time desirable to 
preserve sensitiveness of operation on the part of a 
thermostat. In such a case a low power electric circuit 
could lead from the thermostat to a suitable relay. The 
low power circuit would then actuate the relay and the 
relay would in turn actuate the valve stem. 


Regulating Controls 


Automatic control equipment available on the mar- 
ket is capable of being so arranged that the controllers 
can impart movements of several distinct kinds to the 
controlled equipment (the valves and dampers). The 
kind of movement set up gives rise to a classification 
of control methods. Three principal methods can be 
recognized as 

(a) Two-position control 

(b) Modulating control 

(c) Floating control 

Ordinarily equipment intended to accomplish regu- 
lation by any one of these methods is not suitable for 
use with either of the other two. However, this should 
not be interpreted to mean that on a given installation 
only one of these methods of control can be used. As 
a matter of fact on a complex installation particular 
operations may be accomplished by one method while 
another method is used to accomplish another opera- 
tion. Thus, in the same building two-position control 
might be used to open and close.a valve on the steam 
line to a preheater coil, while medulating control would 
be used to position a damper. Each method of control 
lends itself especially well to certain operations while 
it is not at all well suited to others. This can be made 
clear by considering each of these methods separately. 

Two-position control, also sometimes called “on and 
off,” “start and stop,” and “positive acting,” is dis- 
tinguished by the fact that as a result of the action of 
the controller the controlled equipment takes on but 
one of two possible positions. 

Where it can be used, two-position control is gener- 
ally the simplest method of providing regulation. How- 
ever, it has limitations. For example, if used to regulate 
a louver type face and bypass damper in connec- 
tion with a heating coil this method of control would 
pass all of the air through the heater or all of the air 
around the heater. Thus the air discharged would vary 
sharply in temperature and this might be undesirable. 
Such an operation would be better handled by some 
other method of control. On the other hand, in a pre- 
heating coil, when steam is admitted, normal practice 
is to open the steam valve completely, and when tem- 
pering is not required, the steam valve is completely 
closed. This is a complete two-position control cycle 
and is adequate to the requirement. 

Modulating control, also sometimes called “graduat- 
ed” and “proportional,” is distinctive in that the con- 
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trolled valve or damper proportions the flow of air, 
steam, or water in reacting to changes at the controller. 
Motion in the controlled device is proportional to mo- 
tion caused in the controller by fractional degree vari- 
ations in the medium to which the controller is re- 
sponsive. The valve or damper is repositioned as often 
as changes occur at the controller and always in direct 
proportion to the amount of the controller change. 

A heating coil with face and bypass damper, damper 
motor and thermostat can serve as an example. Assume 
the thermostat to be set to the range of 70° to 72°; at 
72° the face damper will be closed. If the temperature 
drops fractionally, say 1/10° to 71.9°, the modulating 
damper will cause the face damper to open 1/20 or 
5% of its total movement. If the drop in temperature 
has been %4°, i.e., to 71.5°, the damper would have 
opened 25% of its total possible travel. After each 
such change, the damper will stand still awaiting the 
next movement at the thermostat. 

Floating control refers to the method in which the 
controlled device will, upon changing the extreme limits 
of the controller setting, come to rest only when the 
temperature has stabilized between these limits. 

Again the case of the heating coil and the face and 





bypass damper can be used as an illustration. Assume 
a room thermostat at whose command the damper mo- 
tor operates. With this method of control the temper- 
ature in the room may be held between 70° and 72° 
because of the following operation of the controls. 
When the room temperature drops to 70° the damper 
motor starts, opening the damper, which passes air 
through the heating coil and at the same time reduces 
the area of the damper through which the air is by- 
passed around the coil. The air delivered will there- 
fore be heated, but the damper motor will continue to 
open up the coil face damper and close the bypass 
damper until it has reached either the full open position 
or until a contact in the thermostat is broken. As the 
temperature is now somewhere between 70° and 7, 
there will be no further operation of the damper motor 
and, accordingly, of the dampers until the temperature 
either drops to 70° again and further opens the damp- 
ers or until the temperature increases to 72°, when the 
operation of the damper motor reverses. Thus floating 
control causes this damper to float whenever the tem- 
peratures surrounding the controller close the actuating 
contacts at the predetermined high and low temperature 
limits. 





Skyscraper Adds 112 Floors to A. C. System 


So satisfactory were results after one year’s use that 
the New York Trust Co., New York, increased the 
capacity of the steam jet air conditioning system in 
its 43-story office building by one and a half floors 
during the past summer. This makes eight and a half 
floors, with 85,000 sq. ft. of floor area now conditioned. 

The structure was modernized last year and the 
agents shortly thereafter received an offer of lease for 
six entire floors provided the owners installed air con- 
ditioning. This was done, with the seventh to twelfth 
floors conditioned for lease and with the sixth floor 
conditioned for the agents. 
Expansion to cover the thir- 
teenth floor and half of the 
fifth floor was made in July, 
1935. 

Floors were cut to receive 
air distributing riser ducts. 
Branch lateral ducts extend 
across the ceilings of all 
floors conditioned and are ex- 
posed throughout. The own- 
ers state that further exten- 
sions to the system would be 
ordered were it not for struc- 
tural restrictions, this having 
to do chiefly with the roof, 
where it would be necessary 


: eight and, a half floors. 
to install one or more water 





Steam jet air conditioning equipment in New York 
Trust Company Building, New York, which cools 
Condenser is shown at left 
with the jet above and the evaporator at the right. 


cooling towers. Were towers so placed and of the re- 
quired size it would be necessary to strengthen the roof 
and possibly necessitate removal of at least one pent- 
house. As these are readily leased at premium prices, 
this might not be profitable. 


The main fan, spray type cooler, and accessories 
are located in a fan room, formerly an office, on the 
seventh floor. The total air volume handled in the sys- 
tem is over 78,000 c.f.m. 

A 270-ton and a 140-ton steam jet are used for cool- 
ing the water, steam being supplied by the local steam 
utility. Full automatic control 
governs all functions. 

When the air conditioning 
system is operated refrigera- 
tion costs 6 cents per ton, ac- 
cording to George J. Falkner, 
building superintendent. 

Ordinarily one 70-ton and 
one 40-ton jet are in opera- 
tion, with the other 70-ton 
jet being used in extremely 
hot weather. Steam costs 
run about $3 per hr. Hot 
weather power requirements 
total 140 kw. per hr. at an 
average cost of 234 cents per 
kw-hr. 
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Office of the Secretary of the Treasury. 


Cooling Tower Inside, Machinery Room Outside 


in Air Conditioning of U.S. Treasury 


By LOUIS K. BERMANT and PAUL K. GERHARDT { 


Te unusual features are incorporated in the air 
conditioning system installed in the Treasury Building 
in Washington by the Raisler Heating Company of 
New York. These features are a large indoor cooling 
tower capable of supplying cooling water for 500 tons 
of refrigeration and a large machine room or vault, 
35 x 68 x 20 ft. high, buried 5 ft. underneath the front 
lawn. 

The Treasury Building is one of the oldest and best 
known of the many government buildings in Washing- 
ton. The main section was erected approximately 100 
years ago during President Jackson’s term. An addi- 
tion called the “new section” was built in 1861. As is 
to be expected, all the walls are thick masonry, making 
changes and cutting extremely expensive. 

There are very few interior doors in the building and 
where there are doors they are mainly made up of wood 
bars allowing a free flow of air from room to room. 
This condition was made use of in designing the air 
distribution system. 

The contract called for air conditioning of the base- 
ment, first, second, and third floors. The fourth floor 
had been conditioned previously, using a centrifugal 
compressor. The system installed is a mechanical one 





+President, Raisler Heating Co., New York. 
tChief Engineer, Raisler Heating Co., New York. 


having a central refrigerating room which furnishes 
cold water to 11 dehumidifiers located in the basement, 
first, and third floors. The heat removed from the 
condensing water is exhausted through a large indoor 
cooling tower located on the fourth floor. The appa- 
ratus was designed to maintain 80° dry bulb and 50% 
relative humidity when the outside conditions were 95° 
dry bulb and 78° wet bulb. In the winter it is capable 
of maintaining a 40% relative humidity with a tem- 
perature of 70°. 


Underground Machine Room 


The construction of the underground machine room 
was part of the air conditioning contract. The room 
is built of waterproofed reinforced concrete with its 
ceiling 5 ft. below the surface of the lawn. It is con- 
nected with the building by means of a pipe tunnel 
and an emergency exit is provided to the lawn above. 
After the room had been finished and the lawn re- 
placed, refrigerating apparatus was moved in through 
the pipe tunnel. The apparatus in this room consists 
of two compressors and motors, two condensers, two 
water coolers, a cubical board, indicating panel, two 
condenser water pumps, two chilled water pumps, and 
a chilled water return tank. 
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Vault for 
Air Conditioning 
Machinery 


United States Treasury Building 
Washington, D. C. 





Underground machine room during construction. After com- 
pletion, it was covered with five feet of earth and the lawn 
replanted. 





One of the four cylinder vertical compressors used for cool- Another view of the refrigerating compressor. In the center 
ing the Treasury Building. Just behind the compressor are of the picture is the cubicle board, while at the right are 
the condenser and chilled water cooler. the condenser water pumps. 














Pipe tunnel which connects the Treasury Building and the Two chilled water pumps which take the water from the 
machinery room. The chilled water piping is covered with storage tank and pump it through the coolers. Pumps are 
cork. insulated with cork. 
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Refrigerating Compressors 

The refrigerating compressors are of the vertical 
type, single acting, and have four cylinders. Both have 
bores of 10 in., one having a stroke of 14 in., and the 
other 1214 in. The capacity of the compressor with 
the 14-in. stroke is 300 tons, and the one with the 
12%4-in. stroke is 200 tons. They are driven by 300-hp. 
and 225-hp. synchronous motors, respectively. They 
are directly connected to the motors and driven at a 
speed of 300 r.p.m. 

Alternating current is used by both motors. It is 
brought into the building from the street at 13,200 
volts and stepped down through three 450-k.v.a. trans- 
formers to 2,300 volts for the compressor motors. Other 
transformers supply 208 volts for the other motors in 
the building. —Two motor generating sets are used to 
supply the direct current necessary for excitation of 
the compressor motor fields. Manually operated switch- 
es are used for starting the compressors. 


Condensers 


The hot refrigerant gas from each compressor is 
cooled in a horizontal shell and tube condenser of the 
multipass closed type. The larger compressor uses a 
484 in. x 16 ft. condenser having 2,260 sq. ft. of surface 
while the smaller one employs a 43 in. x 16 ft. con- 
denser with 1,782 sq. ft. of surface. The shells are of 
rolled steel plate and are fitted with 2-in. tubes of hot 
rolled seamless steel. The heads are bolted to the out- 
side edge of the tube head which extends beyond the 
shell. 


Water Coolers 


The water coolers are of the same type of construc- 
tion but slightly smaller in size and have 1%4-in. tubes. 
A 300-ton compressor has a water cooler with 2,200 
sq. ft. of surface and the 200-ton compressor has one 
with 1,579 sq. ft. of surface. Both water coolers are 
located above the condensers and next to the compres- 
sors. A refrigerating pump attached to each cooler is 
used to circulate the refrigerant through it. This con- 
siderably improves the efficiency of the system. 


Water Supply for Condensers 


The water for the condensers is obtained from the 
large indoor cooling tower located on the fourth floor. 
Two pumps of 1,400-g.p.m. capacity force the water 
through the condensers and up to the cooling tower. 


Cooling Tower 


It was necessary to install an indoor cooling tower 
because the Fine Arts Commission which has the final 
word on all changes to public buildings ruled that the 
outlines of the building could not be altered. This made 
it necessary to install the tower on the fourth floor with 
a discharge to the roof above. Approximately 222,000 
c.f.m. of air is used to cool 2,800 g.p.m. of water from 
97° to 90°. Three fans, each driven by a 30-hp. motor, 
are used to supply this air. The discharge from the 
cooling tower extends only 12 in. above the roof level. 

After leaving the sprays, the cooled water is col- 
lected in a tank at the bottom of the tower and drops 
through an 18-in. pipe to a surge tank on the third 
floor. A perforated baffle located near the top of the 
tank is used to break the fall of the water. Located 
in this tank is a float valve which regulates the supply 
of makeup water to the condenser cooling system. The 
water then flows by gravity from the surge tank through 
a 12-in. pipe to the two condenser pumps in the ma- 
chinery room. 


Chilled Water for Dehumidifiers 


Spray water which returns from the dehumidifiers is 
stored in a large return tank in one corner of the ma- 
chinery room. This tank is 15 ft. long, 8 ft. wide, 9 ft. 
high, has a capacity of 8,100 gal., and is insulated on 
the top, bottom, and sides with 4 in. of cork. A 2-in. 
pipe carries the overflow from the tank to a 10 x 6 x 
7% ft. deep sump pit in the floor of the room. Two 
sump pumps, each of 250-g.p.m. capacity, remove the 
water from the pit. 

Makeup water for the chilled water system is taken 
from the street water mains and added to the tank 
through a hand operated gate valve. The amount of 





(Left) Air inlet side of the indoor cooling tower. The pipe shown at the right carries the warm condenser water to the 
Sprays just behind these grilles. (Right) The battery of fans which draw 222,000 c.f.m. of air through the cooling tower 
and discharge it through an opening in the roof to the outdoors. 
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(Left) A corner of the transformer room. Current enters the building at 13.200 volts and is stepped down by three of 


these transformers to 2,300 volts for the compressor motors. 


(Right) One of the 11 air washers. This one is located on 


the third floor. The basement washers have pumps returning chilled water to machinery room. 


water in the tank is shown by a gage glass running the 
entire height of the tank. A 4-in. air vent is located 
at the top of the tank. 

Water is drawn from the tank by two 850-g.p.m. 
pumps which force it through the water coolers. An 
8-in. pipe carries the chilled water from the machinery 
room to the 11 air washers in the building. The 
water is returned by gravity from all of the air wash- 
ers, except the three located in the basement. Three 
pumps are used to return the water from these three 
units. 


Air Washers 


It has been noted before that 11 air washers or de- 
humidifiers are used to condition the first three floors 
and the basement. Six of these units located on the 
third floor cool the second and third floors, while two 
units on the first floor and three in the basement cool 
the lower floors. All air washers are located in sepa- 
rate fan rooms. 

In the typical fan room outside air is drawn through 
dampers and preheaters into a chamber where it is 
mixed with the recirculated air. The air then passes 
through the spray chamber and eliminator plates. Be- 
tween the eliminator plates and the fan intake is a small 
chamber with openings on both sides. Dampers in these 
openings regulate the amount of recirculated air by- 
passed around the spray chamber. 

Steam coils are provided in the outside air intake 
because the system is used during the winter to supply 
ventilating air and to regulate the humidity. Extended 
surface heating coils are also provided in the recircu- 
lated air opening to the mixing chamber and in the 
recirculated air bypass openings to the fan intake. 
Steam for the coils is obtained from the present high 
pressure line and reduced to about 5 lb. Condensation 
is wasted to the sewer. 

All air washers but one have two fans drawing the 
air through them and forcing it to the distribution sys- 
tem. The single exception has three fans and supplies 
air for three systems. Thus there are 23 distribution 


systems in all, two for each of the ten air washers and 
three for the eleventh. 


Ducts 


Most of the distribution ducts are left exposed al- 
though in some cases they are furred and plastered. 
In the more important rooms 1-in. cork insulation and 
plaster are used on the ducts. 

Air is returned by allowing it to flow through open 
doorways, along corridors, and through a large grille 
into the fan room. No ducts are used in returning air 
to the fan room. 


Controls 


A compressed air operated control system is used 
to regulate the temperature and humidity throughout 
the building. The compressor and storage tank are 
located in one of the fan rooms. Some of the more im- 
portant rooms in the building have independent con- 
trols which enable the occupants to regulate the con- 
ditions in those rooms. 

A main indicating board located in the machinery 
room shows the operation of the system. At the top 
of this board are four instruments indicating temper- 
ature of the chilled water leaving the coolers, and the 
temperature of the water leaving the condensers. Just 
below this is a series of red and green lights which 
show the operation of every motor in the system. When 
a particular motor is in operation, its green light glows. 
If the motor circuit is interrupted the red light shows. 
When motors are stopped all lights are out. 


Insulation 


Cork insulation of various thicknesses is used 
throughout for reducing heat flow. All of the chilled 
water piping is covered with ice water thickness cork. 
The chilled water return tank is covered with 4 in. of 
cork board, and 2 in. on the dehumidifiers and 1 in. 
of corkboard on some of the ducts. 


Welding 


No screwed or flanged fittings are used in the sys- 
tem. All of the piping has been welded. 
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Heating A Model Village . . . 


One of the major tasks in the initial development 
of the Passamaquoddy Project was to construct ade- 
quate housing facilities for the laboring and super- 
visory employes. Eastport, a city of 3000 located cen- 
trally to the many features of the Project although 
ideally suited in location, lacked facilities for housing 


the 5,000 prospective new citizens. 


Due to the limited sites available (Eastport is lo- 
cated on a small hilly island) barracks were con- 
structed in three locations to provide housing for ap- 
proximately 1,800 men. Each block unit of 400 was 
provided with a central mess hall but in other respects 
buildings were so arranged to contain bunking and 
connected bath house facilities in units of 100 men 


each. 


This arrangement was deemed the best from the 
viewpoint of sanitation and most economical from the 
viewpoint of utilities. Heating in these buildings is 
by stoves but provision will be made at a later date to 


located on the periphery of the fan, at an elevation of 
about 20 ft., mean sea level. Elevation of the 129 
buildings served range from this low plane up to an 
elevation of 90 ft., or approximately the elevation of 
the heater house provided for the 200,000-gal. water 
storage tank located at the high spot of the village. 
The buildings constituting this model town, all of 
which are heated by the central plant, include 55 single 
homes, 35 duplex homes, 30 of the four-family type, 
two 40-family apartments, an 80-room dormitory, and 
other large buildings for administration, hospital, 
school, reproductions laboratory, fire station housing, 
and the central boiler plant and electric generator 
plant. All of the buildings are of frame construction, 
insulated, except the boiler house, which is of struc- 
tural steel, sheet metal and concrete. Because of the 
central heating feature, basements are eliminated, with 
the exception of apparatus pits in the larger structures 
for convenient access to the various utility connections. 


provide steam heat from central plants where possible. 


Quoddy Village, located about two miles from East- 
port but on the Island, is termed a model housing de- 
velopment and will provide homes for the next four 
years for the many employes who will design, super- 
vise, and construct the many phases of the “Quoddy” 


Project. 


Situated on a wooded slope overlooking Half Moon 
Cove, one of the numerous arms of Passamaquoddy 
Bay, Quoddy Village enjoys to the fullest extent one 
of the most attractive settings in the beautiful state of 
Maine. The present development consists of some 100 
acres, most of which are thickly covered with ever- 
greens, through which have been cleared numerous 
lanes and a few larger areas, marking the locations of 
roads and the several larger buildings. In order to 


retain as much of the natural beauty as pos- 
sible, clearing has been held to a minimum. 
Attractive homes are nestled in the trees, al- 
most hidden from view. Later, each home 
will be studied individually, and the sites 
landscaped to preserve all the natural beauty. 

This modern village is served with water, 
electric, sewer, and steam conduits, surfaced 
roads, drainage, street lights—all the neces- 
sary adjuncts of an independent city. The 
layout of the utility trenches is governed 
largely by topographical and geological con 
ditions, the sewer, water and steam conduits 
being located in general in a common trench. 
This condition is rendered necessary by the 
great amount of expensive rock construction 
encountered. 


Heating System 


In general, the complete heating system 
can be briefly described as a network of un- 
derground conduit spreading fanwise over the 
100-acre site, the central heating plant being 


Central Heating Plant 


The boiler plant consists of a standard practice oil 
burning three-boiler unit, with all the accessory equip- 
ment necessary for heating and pumping oil, firing the 
boilers, reclaiming condensate, and operation of pneu- 
matic control system. Housed in an all-steel building, 
connected with breeching to a 125-ft. steel stack, the 
structure represents an economical design and interest- 
ing solution of the heating problem. Two of the boilers 
are 17 tubes wide, of 301 hp., while the other, 9 tubes 
wide, is of 160 hp. All boilers are oil fired. It is in- 
teresting to note that, though most of the distribution 
system required rock excavation, the site of the boiler 
house itself, on soft foundation material, necessitated 








THE PASSAMAQUODDY PROJECT -— 
POWER FROM THE TIDES 


One of the most interesting projects undertaken during the past few 
years by the federal government is the construction of the Passama- 
quoddy Tidal Power Project which will generate power from the rise 
and fall of the tides. The center of the project is close to the present 
town of Eastport, Me. 

In order to generate the power a series of dams will be built which 
will cut off Cobscook Bay from the Bay of Fundy and change it into a 
huge low level pool of 37 square miles area. When the tide is at its 
lowest level huge gates connecting Cobscook Bay with the Bay of 
Fundy will be closed cutting off the former from the Bay of Fundy. 
As the tide in the latter rises and the difference in head between the 
sea and the basin exceeds 5 ft., the power house will be opened and 
power generated from the rising tide. The mean range of the tide in 
this locality is about 18 ft. Generation of power is continued during 
the falling tide until the difference in head between the sea and the 
basin again reaches 5 ft. When the elevation of the sea reaches that 
of the basin, the emptying gates will be opened and the interior basin 
drained to approximately low tide level. 

In order to have a source of power available during the period when 
the power house is shut down, a large pumping plant and generating 
station is being erected near Haycock Harbor about 15 miles distant. 
Surplus peak power will be transmitted to the large pumping plant 
which will pump sea water into a large reservoir about 125 ft. above 
sea level. The water from this reservoir will be used by the auxiliary 
power plant to generate power when the main plant is shut down. 
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Architectural sketches of two of the single-family dwellings being erected for the workers on the Passamaquoddy Dam. 


the use of extensive timber piling with concrete mats. 
The boiler house is served by a railroad siding, enabl- 
ing the delivery of oil by tank car. Storage facilities 
consist of two 20,000-gal. steel tanks adjacent to the 
structure, and served with steam coils to facilitate oil 
pumping. 


Steam Distribution System 


The underground distribution system, as before men- 
tioned, consists of a network of underground steam 
conduit, in general sharing a common trench with 
water and sewerage facilities. More than three miles 
of such conduit have been installed, necessitating the 
use of some 40 carloads of conduit material alone. The 
conduit finally selected as being the most adaptable to 
the type of work was of the type requiring filler insu- 
lation. The several units of the conduit are first, a vit- 
reous clay base drain which supports the conduit itself, 
also of vitreous clay, and finally, pipe supports which 
extend into the conduit, and rest on adjoining sections 
of base drain. Base drain and conduit sections are in 
2-ft. lengths, joints of conduit occurring at the center 
of each base drain, thus insuring a more substantial 
structure. The separable conduit halves are provided 
with lips which tend to key the mortar joints into posi- 
tion and shield them from damage. A waterproofed 





asbestos fiber insulating material is loosely packed into 
the conduit, surrounding the steam piping to a density 
predetermined to give maximum insulating efficiency. 
The whole conduit is protected from intruding ground- 
water by means of the open-joint base drain and its 
surrounding granular fill, composed of stone or gravel. 
At intervals, the subdrain is drained into the parallel 
sewer system. The necessary expansion joints, valves, 
traps, anchorages, etc., as well as changes in line and 
grade, are housed in manholes. 

Laid out to fit the topography to best advantage, it 
is possible to return the majority of the condensate by 
gravity. The system is, therefore, a two-pipe system, 
ranging in size from 8-in. supply and 4-in. return, to 
1%4-in. supply and 1%-in. return. The corresponding 
conduit diameters range from 20 in. to 8 in. Pipes and 
fittings over 2 in. are welded, while the smaller sizes 
have screwed connections. A third pipe, 34 in. in diam- 
eter, carries compressed air, as the operation of the 
controls is accomplished by pneumatic pressure actu- 
ated by a thermostat control. 


Service Connections to Buildings 


Service connections from the main line to the build- 
ings are handled in three different ways. The usual 
manner is by means of standard connections made in 
manholes and running in a straight 
line to an access pit at the house. 
Expansion in all house lines is per- 
mitted by a swinging nipple flexible 
connection. A second method permits 
of connections in a blind pit, between 
expansion joints, the lateral move- 
ment transmitted to the service 
from the main line movement being 
taken care of by using a conduit 
slightly larger in size than otherwise 
necessary. In such cases, the return 
line, subject to less range in move- 
ment, is kept on the anchored side 
of the house supply service. A third 


Low tide at Quoddy Dam site. Some 

idea of the difference of tide and power 

can be had from photo which shows 

low tide at government wharf, East- 

port, Me. At high tide the water would 

reach the 27 ft. wharf. Photo by Key- 
stone View. 
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workmen digging the trenches in 

Qquoddy Village for water, steam, and 

sewage pipes that will take care of the 

120 homes now being erected. Photo by 
Wide World. 


method is made possible by the use 
of a specially formed vitreous clay 
“T” fitting which can be used in- 
stead of a regular conduit section. 
As in the case of blind pits, the 
lateral motion transmitted to the 
house service is permitted by using 
a slightly larger size of house ser- 
vice conduit. 


Domestic Hot Water 


Not only is steam used to heat 
the houses, it is also utilized in pro- 
viding for domestic use a constant 
supply of hot water at a_pre- 
determined temperature, which can 
be varied between 100° and 160° depending on the 
setting of the pneumatically controlled thermostat. 
Heating of the houses is accomplished by regulation 
of the steam supply to radiators by means of a “two- 
setting” pneumatic thermostat. It is thus possible to 
keep the house at a comfortable uniform temperature 
during the day, and, by using the second thermostat 
setting, drop the night-time temperature to a prede- 
termined lower level. Regulation to within 1° of de- 
sired temperature is possible. By means of pressure 
reducing valves the initial pressure of 50 Ib. at the 
main leaving the boiler house is reduced to a pressure 
of 1 Ib. in the house system. The air pressure is main- 
tained at 15 lb. for the pneumatic operation of the 
thermostatic controls. 

Notwithstanding the great range of temperatures 
against which the system is designed to operate, and 
the contrasting geologic conditions encountered dur- 
ing construction, construction is proceeding at a satis- 
factory pace, and the system, in part, is already in suc- 
cessful operation. As fast as a group of buildings is 
finished and their steam supply mains and service are 





in place, the group is isolated from the rest of the con- 
struction by valves, a temporary boiler and feedwater 
receiver and accessories are set up, steam turned on, 
and many of the Quoddy staff move into the first home 
they have known since arriving in Eastport. 

With the Quoddy Project approved on June 28, 
1935, architectural plans for the village were completed 
in late August. Work was begun on the housing and 
utilities in September and on January 1 the housing 
project was 85% complete and the greater portion of 
the buildings were occupied. 

The construction of this modern village is under the 
direction of the Corps of Engineers of the War Depart- 
ment with Lt. Col. Philip B. Fleming as district engi- 
neer. Capt. Royal B. Lord, head of the Operations 
Division of the Eastport District, is in direct charge 
of all construction and design activities, with Robert 
C. Blair and A. C. Bruce as assistants. Consulting 
engineer on the heating system was the A. B. Fels Co., 
Portland, Me. The architects for the buildings were 
John P. Thomas, John C. Stevens, and John H. Stev- 
ens, Portland, Me. 














One of the four-family apartment houses in Quoddy Village. 
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What Does it Cost 
to Operate an 


Industrial 


Exhaust System? 


By B. F. POSTMAN 
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Fig. 1. Heat loss caused by exhausting air from an 
industrial plant. 
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Fig. 2. Coal consumed in heating air erhausted from 
an industrial plant. 


_— is no disguising the fact that it does cost 
money to operate an industrial exhaust system, not 
only from the standpoint of power necessary to drive 
the fan, but more particularly due to the heat which 
is removed from the building by the exhaust system 
during the winter. 

As a help to the heating engineer in figuring the 
necessary additional radiation required to offset the 
heat lost through exhaust systems, the curves in Fig. 1 
have been prepared. It has been found that the maxi- 
mum amount of exhaust shown, 10,000 c.f.m., or mul- 
tiples of that figure will fit practically all industrial 
practice. 

The curves in Fig. 2 show the fuel loss per 1,000 
c.f.m. of air exhausted and are a continuation of the 
curves in Fig. 1 in that the heat losses of Fig. 1 are 
expressed in tons of coal in accordance with the data 
shown in Fig. 2. Due to the fact that some definite 
data had to be used to make these curves, there has 
been added a table of conversion factors to take care 
of the different average outdoor temperatures. 

Fig. 3 shows the operating costs of motors per horse- 
power at different kw-hr. rates. The time periods may 
be explained as follows: 

(a) 100 days—approximately summer refrigeration 
operating period. 

(b) 150 days—approximately winter heating oper- 
ating period. 

(c) 260 days—5-day-a-week plant operation, under 
which many plants are operating today. 

(d) 300 days—old time period of plant operation. 

(e) 365 days—continuous operation. 

These curves will enable one thoroughly to investi- 
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gate the operating cost of any exhaust system. Having 
the first cost of an installation, plus the yearly mainte- 
nance and repairs, by adding the cost of operation 
covering electrical and heat energy, a complete picture 
o be had of a problem which normally is allowed 
to be ignored, but which continually adds to plant op- 
erating cost. 


is t 


Example 


To find the yearly cost of operating an exhaust sys- 
tem which is removing 8,000 c.f.m. at 65°. The plant 
operates 8 hr. a day; winter heating period is 150 days; 
yearly plant operating period is 260 days. <A 5-hp. 
motor drives the fan. Cost of electricity 1%c. per 
kw-hr.; cost of coal $3.50 per ton. Average winter tem- 
perature 20°. 

From Fig. 1 the total heat loss is 582,000 B.t.u. 
per hr. 

From Fig. 2, the tons of coal used per year in heat- 
ing each 1,000 c.f.m. of air exhausted is 5.85, so that 
the total coal consumption for 8,000 c.f.m. is 

5.85 & 8 = 46.8 tons, when the outside air is 0°. 

Since the average winter temperature is 20° and in- 
side temperature 65°, the total coal consumption is 
multiplied by the factor 0.693, obtained from the table 
in Fig. 2. The coal used in heating the exhaust air 
then becomes 


46.8 « 0.693 = 32.4 tons 


As electrical energy costs 1¥%c. per kw-hr., the cost 
of driving the fan is found from Fig. 3 to be $13.50 
per hp. This is for 1 hp. at full load. Although the 
variation in load, motor efficiency, and plant power 
factor enter into the picture, these factors are so vari- 
able that it would be almost impossible to plot them 
correctly. Since a 5-hp. motor is driving the fan, the 
electrical cost would be 

5 & $13.50 = $67.50 
The cost of the coal would be 
32.4 tons at $3.50 a ton = $113.40 
Total cost per heating season is thus $67.50 plus $113.40 
= $180.90. 

The electrical cost of operating the exhaust system 

during the summer can be 





air from the building. This is good practice during the 
summer but in the winter it is extremely wasteful. This 
is shown in the following example. 


Example 


Suppose that the system outlined in the previous 
example is installed so that instead of removing 65° 
air it exhausts 80° air. How much will the coal con- 
sumption be increased? 

From Fig. 2, with the inside air at 80° and the out- 
side air at 0° the coal used per heating season of 150 
days is found to be 7.25 tons per 1,000 c.f.m. of air 
exhausted. For 8,000 c.f.m. the coal consumption will 
be 8 & 7.25 = 58 tons. Since the average winter tem- 
perature is 20° the corrective factor 0.750 obtained 
from the table in Fig. 2 will have to be applied. 

58 x 0.750 = 43.50 tons of coal for the heating 
season. 

The coal consumption when 65° air is exhausted was 
found to be 32.4 tons in the first example. Thus the 
increase in coal consumption is 11.1 tons, an increase 


of 34.2%. 


Other Uses for Curves 


These curves can also be used in another manner. 
Suppose that due to some industrial operation, there 
is an excessive amount of heated air being exhausted, 
air which perhaps needs only be filtered or cooled some- 
what by an admixture of outside air, so that it could 
be used in a distributive duct system for general plant 
heating. The use of these curves will enable one to 
determine just how much money is being thrown away 
in exhausing the warm air instead of using it for heat- 
ing. This saving can then be deducted from the cost 
of a duct system and heat transfer surface needed for 
producing this heat and the final figure balanced 
against the cost of a unit heater installation and the 
additional steam requirements of such a system. 

Then again there is the possibility, in the case of a 
woodworking or grinding wheel exhaust, of passing the 
air through a regular metal or cloth screen dust collector 
or a combination of both, 





found from Fig. 3 by de- 
termining the cost of oper- 
ating the fan for 260 days 
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the winter operating cost. 


4° terial is definitely removed. 
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$23.50 per hp. For 150 
days it is $13.50. The dif- 
ference which is the sum- 
mer operating cost is $10 
per hp. For 5 hp. the cost 
is $50. Thus the total 
yearly cost of operating 
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the plant for heating or 
ventilation. If used for 
heating, some additional 
heating coils would be 
necessary, as there would 
be a decided heat loss from 
the exhausted air. Much 
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Fig. 3. Cost of operating a motor driving an exhaust fan 
over various periods. 
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O; unusual interest to heating engineers and build- 
ing managers are the changes made recently in the 
heating system of the Hotel Lombardy. These changes 
have resulted in a considerable improvement in the op- 
eration of the system while the steam consumption has 
been reduced. 

The Hotel Lombardy is a large residential hotel 
located at 109-11 East 56 St., New York, N. Y. The 
building is on the north side of the street and is ap- 
proximately 250 ft. high, having 23 floors and two base- 
ments. Above the 12th floor, the building is terraced 
every two floors. The cubic content is approximately 
2,040,000 cu. ft. and the heated volume about 1,900,000 
cu. ft. 

District steam is used in the heating system. It is 
brought into the building at approximately 125 lb. in 
two mains, one for hot water and cooking and one for 
heating. Steam for heating passes through two reduc- 
ing valves in series and enters the steam main at 2 lb. 
per sq. in. Steam for hot water and cooking is similar- 
ly reduced to 15 lb. 


The main steam line, 12 in. in diameter, runs up to 





Automatic Control Eliminates 


Heating Troubles 


in Large Hotel 


a pipe gallery between the 14th and 15th floors where 
it splits into two 8-in. mains—one for the north heating 
zone and one for the south. Steam is fed both up and 
down from these mains to 649 radiators. There are 
29,980 sq. ft. of radiator surface in the building with 
14,820 sq. ft. in the south zone and 15,160 in the north. 
Approximately 80% of all the radiators are enclosed. 
The condensate leaves the radiators through steam 
traps, flows through the return mains and into a vacu- 
um pump. From the pump it passes through hot water 
pre-heaters and is then wasted to the sewer. 


Control of Old System 


The amount of steam flowing into the heating sys- 
tem was formerly controlled by a timing switch which 
turned the steam on and off at predetermined time in- 
tervals, which had to be changed to meet changes in 
weather conditions. Constant expansion and contrac- 
tion of the pipes caused the expansion joints in the long 
risers to leak. Unless a careful watch was kept on the 
weather conditions and the control set accordingly the 
building became over or underheated. 





Fig. 1. Three types of proportioning graduators which were installed in the branch feed connections to each radiator in 
the Hotel Lombardy. 
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Fig. 2. Weather controlled zone valve. Two of these valves 
were installed—one in each zone main. 


Some use was made of the manually operated 
valves on the main north and south zone lines in the 
pipe gallery for controlling the steam flow. However, 
since these were located in a rather inaccessible place 
there was considerable likelihood of the employes neg- 
lecting to change their settings. 

From the foregoing it can be seen that a control 
which would automatically regulate the amount of 
steam entering each zone according to the outside 








North Zone 





weather conditions would eliminate constant manual 
valve adjustment. Moreover a type of control which 
would proportion the amount of steam instead of shut- 
ting it off completely and then turning it on full when 
the building needed heat would minimize expansion 
and contraction of the piping. The comparatively new 
Sarco Graduator system was selected as being adapted 
to meet these requirements. 


Changes 


In modernizing the system a zone control valve was 
installed in each of the zone mains. This was done by 
welding a bypass line around each old manually oper- 
ated zone valve. ‘The new zone control valves were 
installed in this bypass line, hand shut-off valves being 
placed on each side of the control valves. To improve 
the steam distribution in the system an automatic grad- 
uator valve was installed at the inlet connection of 
each radiator. Two indoor and two outdoor thermo- 
stats, one set for each zone, were also installed. The 
north zone outdoor thermostat was supported on an 
outside wall above the 12th floor terrace in the north- 
east corner of the building. The north zone indoor 
thermostat was placed in a northeast room on the sec- 
ond floor. The south zone thermostats were placed on 
the same floors as the north zone thermostats but were 
located on the southwest side of the building. 

One other change was made. In the old system the 
south zone steam main fed a large portion of the steam 
radiators and risers in the northeast corner of the build- 
ing. This resulted in these radiators receiving insufhi- 
cient steam when the valve was adjusted to send the 
correct amount of heat to the south side of the building. 
To feed these radiators from the north zone supply 
system a new branch line was welded in connecting the 
north main with the risers supplying these radiators. 
A shut-off valve in the pipe connecting the risers with 
the south main was then closed. 
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Fig. 3. Schematic diagram of piping and control lines in pipe gallery between 14th and 15th floors. 
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Rate of Steam Flow to Radiators 
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Rate of Steam Flow Through 
Main Supply Valve -Lb. per Hr. 











Fig. 4. Comparison of steam flow through a graduator and 
a plain orifice plate in a controlled heating system. 


Operation of the New System 


The operation of the system up to the point where 
the main 12-in. steam pipe is divided into two 8-in. 
mains is just the same as in the old system. But here 
the steam instead of flowing through the time operated 
valve passes through the new zone control valves. 

In operation the zone valve is controlled directly by 
the outside conditions—air temperature, solar radia- 
tion, and wind velocity. The amount of steam flowing 
through the valve, shown in Fig. 2, is controlled by the 
balancing of the pressures in the two bellows E and F. 
The valve piston X is moved by the stem P which is 
connected to the bellows E and F. Thus the position 
of the valve piston depends on the combined pressure 
effect of the two bellows. 

The pressure in the smaller bellows F is caused by 
steam entering the valve through the venturi throat G. 
The area of this throat is designed to create a prede- 
termined steam velocity when the heating system is 
taking its maximum demand in the most severe weath- 
er. This steam velocity exerts a dynamic pressure in 
the pitot tube H which transmits this pressure to the 
bellows F. The static pressure of the steam beyond the 
throat is conveyed through a passage in the valve to 
the chamber / surrounding the bellows F. Hence this 
is actuated by the net flow head or velocity pressure 
of the steam passing through venturi G and its oper- 
ation is independent of the initial steam pressure and 
final pressure in the heating system. Thus the pressure 
due to the velocity of the steam acting on the bellows 
F helps to support the weight of the valve mechanism. 

The large bellows E receives its pressure through 
tube D from the thermostat on the outside wall of the 
building. This thermostat is in reality a closed copper 
tank of approximately 3 cu. ft. capacity. It is connect- 
ed to the valve bellows by means of a 3/16-in. copper 
tube. Tube, bellows, and thermostat tank are hermeti- 
cally sealed. 

Enough air is added to this thermostatic system so 
that when the outside temperature is 0° the pressure 
within the system is just equal to the atmospheric pres- 
sure. When the outside temperature rises, the pressure 
within the tank increases and forces the bellows E up- 
ward tending to close the zone valve. The closing of 





the valve, however, reduces the amount ot steam flow- 
ing through the valve which in turn reduces the Pres- 
sure in the smaller bellows F. This causes the valve 
to open again slightly until the forces exerted by the 
two bellows and the weight of the valve piston are 
again in equilibrium. 


Preventing Overheating 


In case the outside temperature increases so rapidly 
that there is danger of overheating the rooms, the in. 
door thermostat comes into operation. This thermostat 
is connected to the chamber of the larger bellows E by 
the copper tube C and is also connected by another 
tube to the vacuum return of the heating system, 
Normally, when the room is at or below the proper 
temperature, a valve in the thermostat is open so that 
atmospheric pressure exists in the chamber surround- 
ing the large bellows £. Whenever the room temper- 
ature rises above the temperature for which the ther- 
mostat is set, the valve in the thermostat closes. This 
causes a vacuum to form outside of the bellows, ex- 
panding it fully, lifting the valve piston and closing the 
valve. As soon as the temperature in the room returns 
to normal, the valve in the thermostat opens and the 
zone control valve is again controlled by the outside 
temperature. 

The weights K and N on the arm M are provided 
for adjusting the operation of the valve to suit the in- 
dividual requirements of any given system. 


Graduator Valves 


After the steam leaves the zone control valve, it flows 
through the zone main to the risers and thence to the 
individual radiator branches. A special fitting, known 





Fig. 5. Outside thermostat as installed above the 12th floor 
terrace in the southwest corner of the building. 
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as a proportioning graduator, has been installed in the 
branch feed connection of each radiator in order to 
‘asure equal distribution of the steam to all parts of 
the system, even when very small amounts of steam 
are being passed by the control valve. This graduator 
differs from the usual disc, or metering orifice placed 
‘a radiator valves, in that it tends to proportion the 
flow of steam to each radiator directly according to the 
velocity of the steam in the mains. With the usual 
orifices, as the steam pressure increases the rate of in- 
crease of steam flow becomes less. In other words, 
when the steam pressure is low, a slight increase in 
pressure will result in a large increase in the amount 
of steam flowing through the usual orifice, but when the 
steam pressure is high an equal increase in pressure 
will result in only a small increase in flow. 

The graduators used at the Hotel Lombardy take the 
place of the usual radiator valve spuds and serve as 
the connecting pieces between the radiator bushings 
and the shut-off valves. They are practically the same 
shape as an ordinary radiator nipple, but have a rela- 
tively smaller bore. A flexible nichrome spring steel 
plate is mounted transversely to the bore of the gradu- 
ator and at a fixed distance from the back surface of 
the same. This distance determines the amount of steam 
admitted to the radiator at a minimum steam velocity. 
When the steam velocity in the branch main increases, 
the spring plate bends outward so that the amount of 


steam flowing through the graduator, and entering the 
radiator, increases by virtue of a larger free opening 
as well as a higher velocity. The net result is a uni- 
form increase in the amount of steam received by each 
of the individual radiators in direct proportion to the 
increased flow through the main, or zone control valve. 

The graduators used on the majority of radiators in 
the Hotel Lombardy are provided with extended stem 
adjustment screws, which permit external regulation 
of the size of the steam passageways in the graduator 
without breaking any piping connections. Ordinarily, 
however, graduators are made up in a form somewhat 
similar to that of the cup type orifice, and are insert- 
able in radiator valve union connections, in the usual 
manner. The use of externally adjustable graduators, 
in this instance, was made necessary by the extreme 
inaccessibility of the radiator connections, most of 
which are buried beneath flush type radiator inclosures. 
Naturally, it would be highly impractical to tear apart 
these inclosures a second time should adjustment of 
one kind or another be required. 


Indicating Board 


In the stairwell just outside the pipe gallery is an 
indicating board showing the operation of the system 
and instruments are provided to show the average out- 
door temperature affecting each side of the building. 





Some Summer Air Conditioning Costs 


a cost data and other figures on air conditioning 
were part of a talk given by A. C. Buensod, president 
of Buensod-Stacey Air Conditioning, Inc., before the 
December meeting of the Air Conditioning Bureau of 
Boston. A summary of some of his figures follows: 

For a fairly large office building, the total cost per 
year for complete conditioning ranges between $1.30 to 
a little above $2 per sq. ft., according to the height, 
shape, and layout. Buildings with alcoves, and turns 
tend toward the higher figures. The average is about 
$1.45 for a complete installation. 

Operating costs are more difficult to figure. Electric 
power, water, manpower, and supplies average from 
8 to 10 cents per sq. ft. in the New York-New England 
territory. The figure would be considerably higher in 
the south, where more refrigeration would be required. 
Capital charges and depreciation at an average of 11% 
of the investment would add 17 to 22 cents per sq. ft., 
making the total operating cost 25 to 30 cents per sq. ft. 
in the New York-New England area with from 1,200- 
1,800 hr. of winter operation, covering humidification, 
heating and washing or filtering. 

Exposure affects operating costs. When this happens 
the conditioning must be zoned. In Philadelphia, the 


Philadelphia Savings Fund building, a very high struc- 
ture, has one whole side practically of glass. Here it 
was found that the worst load was on the east side, in 
the morning. The Filene store in Boston had a total 
cost of $1.31 per sq. ft. The estimated operating cost 
for this store is 9% cents per sq. ft. With carrying 
charges, etc., at 11%, equivalent to 14% cents per 
sq. ft., total operating cost would be 24 cents per ft. 
per year. 

In the Kresge store in New York the cost of installa- 
tion approximated $2.80 per sq. ft. with 90 cents for 
operation. One reason for this high figure is that the 
store has 12 watts of lighting per sq. ft., resulting in a 
very large heat load, while Filene’s has about 6 watts 
per sq. ft., although well lighted. The Kresge store has 
twice the live load, also, with 1,500 people at a time in 
less space. 

One apartment house air conditioning job cost $2.30 
per sq. ft. to install, when the expectation was a much 
higher rate. Each apartment has its own recirculating 
system. Here the total operating cost is 50 cents per 
sq. ft., bringing the total cost per square foot to 86 
cents, with 24-hr. use. In summer 24-hr. operation is 
absolutely necessary. 
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Stoker Installation Saves $5,000 Annually 


y VEN the owners of the 


Ansonia building, an indus- 
trial structure in Brooklyn, 
N. Y., decided to modernize 
their heating plant they had 
little idea that the savings 
effected by use of two stokers 
would be nearly as impor- 
tant as proved to be true. 
This 50-year-old, four-story 
brick manufacturing building 
occupies nearly an entire city 
block. Like many old build- 
ings of this type heating was 
by wall-located pipe coils and this is the present 
method. Among the 30 tenants that occupy manufac- 
turing quarters are a rubber sheeting mill, several 
cleaning and dyeing concerns, a manufacturer of dog 
foods, and other businesses that require large quan- 
tities of steam and hot water for processing. 

The boilers, now 27 years old, are 175-hp. horizontal 
tubular type, with full brick setting. Formerly, slack 
coal was burned and this required the full time of an 
engineer, assistant engineer, and a fireman. In spite 
of hard work by the boiler room crew, tenants com- 
plained frequently about deficiencies in steam and hot 
water supplies. Both boilers were operated all the time 
and consumed an average of eight tons daily. At 300 
work-days per year and with fuel at $6 per ton 
the owners had a substantial fuel bill. Tenant com- 
plaints must have meant, had former conditions 
continued, that not alone could the landlord not in- 
crease rentals but he undoubtedly would have had 
vacancies. ‘The constant, heavy load on the boilers 
must have resulted in substantial repair bills. Payroll 





for plant operation was high, 

Following the installation 
of two screw type under. 
feed mechanical stokers by 
a stoker company during the 
summer of last year there 
was marked improvement 
almost at once. From an 
8-ton daily fuel consump- 
tion, fuel requirement has 
been reduced to five. Al- 


Ansonia Building, Brooklyn, N. Y., modernized with though both _ boilers were 
two 7¥%-hp. stokers 


stoker-equipped, but one now 
has to be run. Usage is 
alternated weekly so that cleaning and repairs can be 
made on idle boilers during shutdowns. 

Fuel was changed from bituminous to buckwheat, 
relative per ton costs being about the same as before. 
The fireman was transferred to the maintenance staff 
that has to do with general building upkeep. Auto- 
matic control functions as pressurestat, stokers being 
started when steam pressure falls below 100 lb. Pre- 
viously steam was furnished to all tenants for manu- 
facturing purposes as well as heating as a part of the 
lease. As leases expire, however, the owners now are 
metering individual steam supply lines to tenants’ 
quarters and steam is charged for as an extra. The 
assistant engineer fills the stoker hoppers, which duty 
requires only part of his time. Considering the de- 
creased tonnage now used, contrasted with former ton- 
nage required, deducting one man’s time, extra revenue 
from metering steam, adding for electric power re- 
quired for stoker motors, the owners’ yearly net saving 
due to the modernization is estimated at $5,000. 





Heating at Large Industrial Doors 


iis years the problem of heating economically and 
effectively the entrances to garages, bus terminal sta- 
tions, freight houses, freight and passenger docks and 
piers, shipping and receiving departments in stores, 
factories, and warehouses, has been a constant objec- 
tive as well as a worry to the heating engineers who 
have concentrated on the problem. 

It is practically impossible to stop coid air from en- 
tering such large openings, for cold air will always 
enter when a door stands open—more when the wind 
is blowing and less when it is not. Therefore, the only 
economical and practical method left to overcome this 
condition is to warm the air that enters. 

To accomplish this, one method is to install a high 
velocity unit heater suspended from the ceiling Just 
inside of and directly over each door opening. ‘The 


column of heated air forced directly into the path of 
the incoming air thus warms it to ensure the comfort 
of workers as well as customers. The air naturally 
continues to blow in but it is warm air and the motion 
that it has, forces it back to remote sections of the 
space. 

The unit itself can consist of a combined electric and 
steam directional heater, adjustable to take care of 
minimum and maximum exposure—allowing — the 
amount of heat to be reduced without affecting the air 
volume and velocity. It should also be adjustable to 
correspond with amount of steam available at the time. 

An especially powerful fan driven by a small motor 
draws a large volume of air through a highly efficient 
copper coil and gives it high velocity, downward direc- 
tion, and penetration]. M. Hancock 
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A Rock Storage Oven for Electrical Heat' 


By H. 


J. DANA and R. E. LYLE | 





Ar the rates prevailing — 
in most localities, electricity 
for air heating has not been 
able to compete with coal or 
oil. When arguments are 
advanced for lower rates 
for heating based on larger 
units of consumption, the 
objection is made that lower 
rates are not justified be- 
cause the peak of the heat- 
ing load would be superim- 
posed upon a badly peaked 
load and, therefore, might 






— COLD ATR INLET TO STORAGE 


in some cases give risetoan =s- |_ \“gpewrs_ se: AE ma 


even worse load factor than 
exists at present. If domes- 
tic heating could take power 
during the offpeak period, 
or if it could be controlled 
so that a high load factor could be maintained on the 
system, then some of the principal objections to do- 
mestic heating with electricity would have been met and 
a lower rate could be established for this type of load. 
Water suggests itself as being one of the ideal storage 
media and considerable data have been obtained on 
this type of heat storage. A well insulated water tank 
with proper heating elements will store heat in a form 
which can be controlled and readily distributed. At- 
tached to a hot water radiator system and controlled 
by a thermostatic valve or by a circulating pump, 
thermostatically operated, heat can be delivered as re- 


BY-PASS aIR DUCT ——————~+ 


Fig. 1. Cross-section of experimental rock heat 
storage oven 


amtie=- locality where rock is avail- 
a nea able such an oven. can be 
constructed at moderate 
cost. The advantage of us- 
ing brick or rock lies in the 
fact that either one can be 
heated to a relatively high 
temperature, say 500° to 
600°, and therefore the 
space requirements for the 
storage unit need not ex- 
ceed the space occupied by 
the ordinary domestic fur- 
j nace. 

"eam When the decision was 
made to electrify Mason 
City, the contractor’s camp 
at the Grand Coulee Dam 
Site in the State of Wash- 
ington, Opportunity was 
given to the State College of Washington to use it as a 
field laboratory and to carry on an extensive series of 
studies relating to the use of electricity for domestic 
heating. This laboratory, the largest of its kind in the 
world, consists of 286 residences and 61 bunk houses 
and dormitories, all heated 100% electrically. 

One of the houses in Mason City was set up as a 
special laboratory for making tests of the feasibility of 
heat storage. A full basement, 20 ft. x 28 ft., was con- 
structed under this house with walls and floor of con- 
crete. A system of ducts and registers was laid out 
similar to that which would be employed in a warm 





quired. The disadvantage 
of this system arises from 
the fact that water cannot 





air furnace installation in a 
residence of this type, and 
was connected to the heat 











be heated above boiling 
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brick checker work. However, this plan was abandoned 
in favor of using granite boulders, which were avail- 
able within 50 ft. of the basement in which the storage 
oven was built. Basalt was considered, but the nearest 
supply was several miles away. All three have ap- 
proximately the same value of specific heat, therefore, 
no preference was felt on this point. 

In a device employing temperatures up to 500° or 
600°, it is apparent that an inorganic insulating ma- 
terial must be employed. There are materials avail- 
able for this type of service, among them being dia- 
tomaceous powder, asbestos, mineral wool, and rock 
wool. The heat conductivity for mineral wool ranges 
between 0.261 and 0.300 B.t.u. Since a supply of 
mineral wool was available, this was the type of in- 
sulation chosen for the experimental oven, and was 
packed lightly into the space between the inner and 
outer walls. 

The oven as constructed consisted of a 4-in. interior 
wall of brick laid up with mor- 
tar. Outside of this wall and 





medium. The minimum effective temperature 9 
ation was set at 170°, and the maximum for ¢ 
culation at 600°. Table 1 shows the quantiti 


f Oper- 
his cal- 


' €s used 
in the oven and the data for calculating the heat stor. 


age capacity. 








TABLE 1. 
| | 
Temp. RIsE 
Weicut | Matertat| Spec. Heat | 170° 70 600° | B.1.v. Story 
| r 
ee 
7,151 lb. | rock 0.20 B.t.u. 430° 61 
4,314 lb. brick 0.22 B.t.u. 430° yr 
492 lb. clay 0.19 B.t.u. 430° 40,196 
es siietedemammmcel 
11,957 lb. TOTAL 064 1,063,286 B.t.vy. 














1,063,286 B.t.u. represent an equivalent electrical 
energy of 312 kw-hr. During the charging of this oven 
and running over its storage period and draw down 
period, there would be certain radiation losses. If we 

assume these to be, say, 7% of 





separated three inches from it — 


| 


the output of the oven, then the 
total input would need to be 335 





was a 4-in. hollow tile wall with 


Holding, 
Input 2.65 Kw 


kw-hr. If we assume a charging 





the space between the tile and = s%0/-——=> 
brick wall filled with heat insu- Cool 

. . nput zer 
lating material. On the floor of —<— 


——+ 
ua 


ar a 


period of 10 hr., the input would 
be 33% kw., if 15 hr., then the 
input would be 22 1/3 kw. The 


a 
ra | —~ 





the oven was placed some two “= 
inches of diatomaceous earth in 
order to reduce the loss of heat 
into the concrete basement floor 
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K teating u 


percentage loss by radiation in 
each case would depend upon the 
storage temperature and _ the 


P» 
Input 11.3 Kw 





and from thence into the soil be- 
neath. The diatomaceous earth 
in powder form was mixed with 


schedule of the charging and 
discharging cycle. 
Provision is made for insert- 





a small amount of Portland ce- 
ment and water in order to 


TEMPERATURE IN DEGREES FAHRENHEIT 


ing the electric heater elements 
through a duct underneath this 
mass of rock so that when the 





make it solidify into a cake, and a 
thereby prevent its being drawn 
up into the air duct system by 














electricity is turned on, the natu- 
ral air circulation will carry 
away the heat and communicate 
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the air drafts through the storage. " 
The space inside the oven was 

then filled with boulders ranging Fig. 3. 
from 3 lb. to 60 lb. in weight. 


0 o 8 


Size of the Storage Oven 


The laboratory house in which the experimental 
storage oven was built was insulated on walls and 
ceiling with 3%4 in. of mineral wool. It was estimated 
that the maximum daily heat required would not ex- 
ceed one million B.t.u. for the coldest expected weather. 
Therefore, the storage oven was designed for a useful 
capacity of one million B.t.u. at 600° with an addi- 
tional 690,000 B.t.u. available by raising the temper- 
ature to 900°. This would make it possible to carry 
the entire daytime heating load on the storage oven. 
On a practical basis, it might be desirable to carry only 
4 to 6 hr. of the load on the storage oven. In that case, 
the size could be materially reduced. 


Calculated Heat Storage Capacity of Oven 


It may be assumed that all material inside the in- 
sulation jacket can be considered as the heat storage 


12 


ELAPSED TIME IN HOURS 


Cooling and heating curves of ex- 
perimental storage oven. 


it to the rocks in the oven. This 
heating up may be done at any 
desired time of the 24-hr. day 
and ordinarily would be accom- 
plished during the period when 
electricity is least needed for other purposes. 


16 20 24 


Air Duct System 


The duct system to the rooms is attached to this 
oven so that part of the cold air coming from the rooms 
enters near the bottom at one end. The warm air duct 
is attached to the top at the opposite end. When the 
oven is fully charged, the temperature of the air inside 
would be 500° to 600°. Such a high temperature is 
obviously undesirable in the ducts or in the room above. 
Therefore, provision is made for a bypass duct around 
the oven through which most of the air from the rooms 
is circulated by the fan. Only enough air is drawn 
through the heat storage to bring the temperature of 
the air in the ducts to approximately 150°. This is ac- 
complished by means of an automatic thermostatically 
controlled damper adjusted to admit only the proper 
amount of warm air from the oven, mixed with the 
air in the bypass to yield the desired temperature. 
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Tests on Storage Oven 


A 5-kw. heater was set 
up temporarily to blow 
warm air through the 
storage for several days 
after it was built in order 
to dry it out. Then the 
1114-kw. heater elements 
were installed and turned 
on. After several days fur- 
ther drying out, tests were 
made to determine the 
rate of heating up, and 
amount of loss by radia- 
tion. Fig. 3 shows the 
curves for this test. After 
the oven had been heated 


up to working temperature, the input to the heaters 
was adjusted to mainta:n this temperature uniformly. 
If the heaters are adjusted so that a stable temperature 
is maintained in the storage oven, then the input to the 
heater elements represents the heat loss by conduction 
In the case of the experimental storage 
oven, it was found that the heat loss at 555° was 2.65 
kw. Not all of this heat, however, can be charged as 
loss because if a basement is reasonably tight, any heat 
liberated into such a basement warms the basement 
ceiling and makes a warm living room floor. 


and radiation. 
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These performance 
curves, as well as the cal- 
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the oven in 10 hr. Also, 
the “holding” curve and 
the “cooling” curve reveal 
that if heat is to be stored 
more than one day before 
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Fig. 4. Typical daily load curve for an eastern Washington 


municipality with an assumed heating load added to illus- 


trate the advantage of heat storage. 


ity in which some of the 
superimposed an assume 
By clock control of a | 


ovens in a given district, 
up to an approximation 








Heat from line | { Chargin ‘pas 
3 / min V7 YYy 
Se ee BAZ Ze 
ai iii 


tion should be built into 
the oven. 


Effectiveness of 
Storage Oven 


In Fig. 4 is shown a 


24-hr. load curve for an eastern Washington municipal- 


cooking is done by electricity, 


but no electrical heating is used. On this curve is 


d heating load showing a new 


peak, approximately 85% above the present peak load. 


arge number of heat storage 
the system load could be built 
of that shown in which the 


revenue producing load has been increased some 178% 
without increasing the demand on the system more 


than 20% above the peak. 


Hamburger Castles Heated with Gas 


a 130 restaurant units of the White Castle Sys- 
tem, Inc., in 13 cities, are now gas-heated. Most of 
the newer places incorporated this type of heat at the 
time of their erection, the remainder having modern- 


ized in this respect. 


The standard method of arrangement is to have a 
self-contained gas-fired unit heater in a “work-room,” 


to install cooling coils in 


outdoors, can be delivered through the overhead grilles 
in summer, thus reversing the air flow. 
tention of the management of the White Castle System 


It is the in- 


the higher ducts next summer 


so that cooled air will be delivered. 


adjacent to the lunchroom. 


The delivery face of the heater 
is then connected to a con- 
cealed sheet metal duct sys- 
tem leading to outlet registers 
placed along the baseboard of 
the counter. Of the several 
heat delivery methods tried, 
this arrangement appears pref- 
erable due to foot-warming of 
customers and the general 
theme of heat discharge near 
Heating is auto- 
matically controlled by wali 


floor levels. 


thermostat. 


Behind the lunch counters 
are recirculation grilles, their 





ducts being suitably equipped 


with hand operated dampers 
so that fresh air, taken from 


Interior of one of White Castle buildings. Grille near 
the ceiling is for recirculation of air while grille at 
baseboard supplies heat. 


Although not here shown, the griddles on which the 
famous hamburger sandwiches are cooked (White 


Castle Menus offer nothing ex- 
cept hamburgers, coffee, and 
desserts) have separate exhaust 
fans connected to range hoods 
of conventional description. 

Closely resembling the afore- 
said restaurants there are sev- 
eral other units in and around 
Newark, N. J., known as Red 
Towers. ‘These also are gas- 
heated, the method of duct 
arrangement, type and _ loca- 
tions of grilles and unit heat- 
ers being much the same as 
already outlined. 

Recently the White Castle 
System has started construct- 
ing these porcelain enamel 
steel buildings in their own 
factory in Columbus, Ohio. 
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A house, recently completed in Denver, whose outside walls are heated and cooled by sending conditioned air through 
ordinary building tile, placed end to end, before it is emitted into the rooms. 


No Radiators or Registers, But Plenty of Heat 


aia this Denver home has neither radia- 
tors nor warm air registers it has a plentiful supply of 
heat. ‘The heat is supplied by a gas furnace and is dis- 
tributed by a novel method developed by Lester L. 


Jones, a Denver architect. 


The unusual feature of the installation is the use of 
the hollow space in the exterior walls for the distribu- 
tion of the heated air. The air is discharged into the 
rooms through a narrow opening above the molding 
and on each windowsill. This feature serves two pur- 
poses—to eliminate all radiators and registers and a 
large amount of ductwork and to keep the exterior 


walls of the room warm so that heat 
is radiated from the walls to the oc- 
cupants instead of from the occupants 
to the cold walls. 

The first installation of the system 
was made in a six-room, one-story 
home of the colonial cottage type at 
East 26 Ave. and Hudson St., Denver. 

The outside walls, which rest on a 
solid concrete foundation, are con- 
structed of 4-in. brick. Inside this is 
a 1¥%-in. layer of insulating material, 
in this case it is diatomaceous earth, 
then 6-in. of hollow tile finished with 
plaster. 

The hollow tile, which is placed 
end to end, forms a continuous air 
duct around the house. Galvanized 
iron ducts from the heating and air 
cooling plant in the basement feed air 
into this encircling air duct. 

The outlet for the air, which is 
completely hidden, is a %-in. break 
in the tile above the molding on all 


the outside walls and a 5@-in. opening in the ornamental 
tile on each windowsill. Thus the flow of air is intro- 
duced into each room from a long, concealed opening 
near the ceiling. 


It is returned to the basement plant 


through four return air ducts. 
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Cross-section of construction of out- 

side walls. Small arrows indicate 

flow of air from basement duct 
through the molding. 


To supplement the insulating blanket in preventing 
escape of the heat through the walls, the inside sur- 
face of the outer edge of the building tile was sprayed 
with aluminum paint, to reflect the heat inwards. 

The ventilating plant consists of a gas furnace and 
an air washer and blower. The latter not only cleans 
and humidifies the air but cools it by evaporation in 


summer due to the low relative hu- 
midity in Denver. 

Three warm air ducts lead from 
the furnace. They feed an arterial 
system which forms a_ continuous 
duct around the base of the outside 
walls, connecting with the opening 
in the tile. The ducts are tapered 
from the point where they first con- 
tact the wall to their end to equal- 
ize the pressure. Dampers in all 
subsidiary ducts offer further oppor- 
tunity to balance the system. 

Dampers on the ducts leading to 
the walls of the two bedrooms can 
be opened and shut by _ remote 
control from the rooms themselves. 
Registers in the ducts provide for 
heating the basement. Complete au- 
tomatic control is provided by a hu- 
midistat, thermostat, blower starter, 
and limit control. 

A test of the comparative cost of 
this system and an ordinary duct sys- 
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(Left) Looking up at openings of the hollow tile wall ducts in basement, where foundation and wall meet at the level of 
the basement ceiling. Ducts from the heating and ventilating plant are fitted to these openings. (Right) Looking down 
on one of the ornamental tile windowsills. Air flows into the room through the 1/2-in. opening from the tile air ducts in wall. 


tem is in prospect through four houses which Mr. Jones 
has contracted to design in connection with a “model 
home” campaign launched this fall. One of the homes 
will have the ordinary system; three the new system. 
Conditions affecting ventilating will be identical in all 
four. 


The wall heating system in these three houses will, 
however, be somewhat different in detail. The air will 
be circulated through a 3-in. space between the in- 
sulated brick wall and the plaster laths, instead of 
passing it through hollow tile, as was done in the first 
house. 





Lemon Precooling Plant Maintains Constant Conditions 


An outstanding air conditioning installation, pro- 
viding unusually close temperature and humidity con- 
trol for fruit precooling has been installed at the 
LaVerne Lemon Growers Association, La Verna, Calif., 
by the Gay Engineering Corporation. Completely auto- 
matic, the plant is designed to maintain a constant 
temperature of 57° and a constant humidity of 90% 
for 100 cars lemon storage. 

The equipment consists of two Westinghouse units 
connected to a common condenser and flooded type 
of evaporator. The plant is interlocked with a fan 
control and outside air damper so that some of the 
outside air can be used to maintain inside conditions. 
There are times when the outside temperature and 
humidity are such that it is 
not necessary to run the re- 
frigerating equipment to ob- 
tain the desired inside results. 

All of the equipment, in- 
cluding the outside air damp- 
ers, are completely automatic, 
being controlled by thermo- 
stats, humidistats, etc., to 
take advantage of natural 
climatic conditions and also 
maintain the desired prede- 
termined inside temperature 
and relative humidity. Graphic 
temperature and humidity 
recorders show that constant 





Two condensing units for conditioning the air cir- 
culated through the air ducts. Note the mountings 
and vibration-free flexible connections. 


conditions are maintained. The operating cost due to 
the design is exceptionally low, the maximum monthly 
power for the year being $62.99 for 7,790 kw. 

For this particular application a special air condi- 
tioner was developed and termed the spray draft hu- 
midifying cooling unit. There are a number of these 
units suspended in various parts of the storage room, 
connected to a supply duct for air. 

The water from the refrigeration plant is sprayed 
through the nozzle which controls the temperature of 
the air as well as humidity and also creates a natural 
air circulation through the spray draft units. During 
low wet bulb periods, it is not necessary to operate the 
fans for the circulation of air, inasmuch as the spray 
draft units set up their own 
air circulation. 

Both compressor units are 
provided on spring supports 
and, discharge and suction 
lines are provided with flex- 
ible tubing. The oil equalizer 
connection between the two 
compressors is also provided 
with flexible tubing so that 
the compressors can float 
freely on the spring supports. 
An oil separator, operating on 
the percolator principle, sepa- 
rates the oil from the liquid 
Freon in the evaporator. 
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Air Filter System for 


Warn the General Electric Company installed a 
giant new press for forming large plastic moldings, it 
was faced with the problem of providing an absolutely 
clean working space. Cleanliness was essential, for the 
press was to be used for molding a radically new type 
of weighing scale case formed of a white plastic. If a 
single speck of dust got into the compound during load- 
ing it might possibly spoil the entire molding. 

Special precautions were taken to prevent such an 
occurrence. The main press room and the finishing room 
were neatly painted and well lighted and provisions 
were made for scrubbing and flushing. To provide 
against the circulation of any dust or dirt in the air a 
special air filter system was designed for these two 
rooms. 

The system provides an abundant supply of clean, 
filtered air, free from all traces of dust and other con- 
tamination in sufficient quantities to carry off the waste 
heat from the press. The air is drawn from the outside 
into a special filter room located in the basement under 
the press room. Here the air is filtered by passing it 
through a bank of glass wool filters. During the winter 
the air is also tempered in this room. 

A fan then forces it up through ducts into the press 
and finishing rooms. A large opening in the air supply 
duct in the press room reduces the velocity of the air 
as it enters the room to a sufficient extent to eliminate 
turbulent air currents which might scatter the powdered 
molding compound. A similar arrangement of smaller 
capacity is also provided to insure a dust-free atmos- 
phere in the compound storage room. 




















Plastic Molding Room 






A maximum of one air change per minute can be 
secured in the press room if desired. The rate of air 
change is regulated by varying the speed of the 10-hp. 
variable speed motor which is used to drive the fan, 

Some facts concerning the press and the molded scale 
case might prove of interest. The press is the largest 
plastic molding press in the world. It is 22 ft. high 
and weighs 89,000 lb. It has nine hydraulic cylinders 
operating at pressures of 1,500 and 3,000 Ib. per sq. in, 
One cylinder operates the main pressing ram which js 
36 in. in diameter and capable of exerting a force of 
1,500 tons. The other cylinders operate rams used to 
provide the desired flexibility of performance needed in 
molding such large pieces as the scale case. 

The mold used with the press to form the scale case 
is likewise of huge proportions. It weighs 7 tons. Its 
overall height, when closed, is 42 in. and its longest 
dimension, that of the stripper plate, is 60 in. 

The scale case will be used to house a radically new 
type of weighing scale built by the Toledo Scale Com- 
pany for retail merchants. When the scale was de- 
signed it was decided to make the case of Plaskon, a 
urea formaldehyde plastic, which forms unusually light 
and durable articles when molded under high pressures. 
The use of a plastic as a material for the case has sev- 
eral important advantages over porcelain enameled iron 
which was formerly used. First, it enabled the manu- 
facturer to reduce the weight of the scale from 154 lb. 
to 55% lb. Second, it eliminated much finishing and 
assembly work. Third, there is no danger of the finish 


wearing or chipping off for the material is the same al! 
the way through. 


(Left) Special hydraulic press built for forming large plas- 

tic moldings. Air inlet grilles can be seen above press. 

Floor has been cut away to show base of press. (Below) 

Section of bank of glass wool filters used for cleaning air 
in press room. 
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GETTING DOWN TO FUNDAMENTALS 


9—Calculated Values of Coefficient U 


AprtyiNc the theory of steady heat flow, and 
therefore making use of formulas which involve the 
conductivity of the solid materials, air spaces, and air 
swept surfaces, values of the coefficient U have often 
been calculated. Such calculations have been revised 
from time to time as new and seemingly more trust- 
worthy test values of the fundamental factors have 
been announced. Calculators have usually arranged 
their results into the form of tables. Because of this 
there are many such sets of tables in existence and 
many of the values given in one set of tables do not 
agree with those in other sets. 

Tables appearing in older textbooks, handbooks, and 
similar publications, usually gave values for only a 
relatively few constructions, but covered the materials 
and methods of construction currently in use when the 
tables appeared. With the increased application of heat 
insulation materials in building construction the later 
tables have become more complex in order to present 
values for the constructions which incorporate these 
insulations. As a result the tables have become con- 
tinuously more bulky. Bulk is also added when there 
are included values which differ from each other only 
in slight degree—so slight in fact that it is doubtful 
if the differences are really significant. 


A New Set of Tables 


A new set of tables has been prepared which aims 
to reduce the bulk of those now in existence without 
sacrifice of any essential and meaningful values of U. 
Calculating constants used in preparing these tables 
are in the main those given in a table in the preceding 
article of this series. Insofar as possible, the actual 
dimensions of materials are those used in the calcula- 
tions rather than nominal dimensions. Thus what ordi- 
narily passes as l-in. lumber has been assumed to really 
be 25/32 in. thick; studs in wood frame walls are taken 
as 35g in. thick instead of their nominal 4 in. thick- 
ness; plaster is assumed to be applied to a thickness 
of % in., although the actual thickness varies consid- 
erably as applied. It is assumed that there is no mean- 


ingful difference in the amount of heat passing through 
a wood lath and plaster construction and that passing 
through a similar construction using metal lath and 
plaster—an assumption believed to be well justified. 

Since transmitted heat passes through all building 
constructions when there is a difference in temperature 
between the two surfaces and since those differences 
may at some time exist in practically all of the con- 
structions surrounding a heated or cooled room it is 
necessary to include a value of practically every type 
of construction in common use if the tables are to be 
complete. In order to secure this completeness and at 
the same time arrange the material in compact and 
readily usable form it has been found necessary to 
prepare a series of 10 separate tables. 

Throughout these tables, values of U are for direct 
substitution in the equation (1) for calculating trans- 
mitted heat as previously given in these articles. They 
are the so-called “overall” values and include the re- 
sistances at both surfaces. They are therefore the air- 
to-air values. In all tables the figures are in B.t.u. per 
hour per square foot area per degree temperature dif- 
ference and assume a 15 mile per hour wind on the 
outer surface, if exposed, and so-called “still air” on 
interior surfaces. 

In inserting the computed values into the tables it 
was necessary to decide how many figures to show in 
each case. Calculations were in all cases carried to 
three figures, regardless of how many decimals ap- 
peared in the factors entering the calculations. Re- 
ciprocals were then obtained by slide-rule and were 
rounded to the nearest two-figure number. It is be- 
lieved that this method gives values amply close in 
view of serious doubts about the correctness of some of 
the calculation factors which are set by judgment. 

In these tables, as in all other tables of similar nature, 
it should be noted that there is no absolute way of 
knowing the percentage of error involved when the 
figures are applied. There seems to be a tendency 
either to consider that such figures are precisely cor- 
rect on the one hand, or else to ignore them completely 
and resort to pure rule-of-thumb on the other. A posi- 





Previous articles have described the nature and direction of 
flow of the heat quantities on which the usual estimate is based. 
They are (a) transmitted heat, (b) heat from filtration air, and 
(c) heat from ventilation air, and may be expressed by the fol- 
lowing equations: 


Transmitted Heat = H —AU (ti—to) (1) 
Heat from Filtration Air = F = — ac (2) 

S) . 
Heat from Ventilation Air = V = Cv(ti — to) (3) 


55 
In these equations: H, F, and V are all in B.t.u. per hr.: 
A = Area, sq. ft. of surface through which heat passes 
U = The transmission coefficient, air to air 
C = Volume of filtration air flowing, cu. ft. per hr. 
Cy = Volume of ventilation air flowing, cu. ft. per hr. 





ti == Temperature of indoor air, °F. 
to = Temperature of outdoor air, °F. 
1/55 == 0.018 = heat to raise 1 cu. ft. of air at 70° through 1° 


Tables were presented indicating current ideas as to what values 
should be used for ti and to under both summer and winter con- 
ditions. Methods of finding values of C in equation (2) and Cy 
in equation (3) were described, with tables. Thus all the neces- 
sary data for making calculations of the heat from filtration air 
and the heat from ventilation air have been presented. 

We are now considering the fundamentals surrounding the cal- 
culation of the transmitted heat, especially as accomplished by 
equation (1). As values of ti and to have already been fixed, 
our principal consideration is to present suitable values of U, the 
transmission coefficient, air to air. In the preceding article the 
nature of the equation was considered and a formula and suitable 
values for computing U were presented. 
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tion in between these two extremes is the correct one. 

Those who put their trust implicitly in tables of this 
kind often try to make comparisons of constructions, 
and especially of insulated constructions, by direct 


comparisons of the values. Within limits this is justifi- 
able but there is no way to set the limits. It is assumed, 
for instance, by some people that because one con- 
struction is given a value of 0.40 in the tables while 
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another has a value of 0.39 that there is really a dif- 
ference in practical application of 1/40 or 2.5% be- 
tween the two constructions. Considering the circum- 
stances and the way the values are arrived at, any such 
conclusion is extremely questionable. It is quite pos- 
sible that the two constructions will, in practice, each 
require precisely the same size plant and the same 
amount of fuel. There is much to be said in favor of 
rounding the figures to the nearest five instead of to 
the nearest figure. Again the word of warning is not 
to try to attribute to the figures a degree of accuracy 
which they do not possess. If the practice of rounding 
to the nearest five was followed it will be noted that 
both of the two constructions just mentioned would 
have a value of 0.40 and would be considered equal. 
In some cases however comparisons are helpful and 
legitimate. Thus if one construction has a value of 0.40 
while another has a value of 0.20, the difference be- 
tween them is certainly significant and it would be en- 
tirely reasonable to expect that a plant could be con- 
siderably smaller and should require less fuel if placed 
in a building using the latter construction than if placed 
in a building using the former. Just how much smaller 
and how much less fuel would be used are points on 
which there is no definite proof and no set rules of 
practice, but where judgment must be used. 

Tab!es for Side Wall Constructions 

Presented here in ‘Tables 1 and 2 are values covering 
the great majority of the side wall constructions now 
in use. For convenience Table 1 includes masonry 
walls while Table 2 gives similar values for wood frame 
construction. 

Table 1 includes side walls using brick, stone, con- 
crete, and prepared building blocks together with 
veneers of those materials and with interior construc- 
tions and insulations of nine kinds. No values are 
shown for walls where bright aluminum foil is used 





as an insulator, but for such a construction with a 
furred space faced on one side with such a foil instead 
of any of the insulations shown, the coefficient approxi- 
mates those appearing in column E and can be so 
assumed for estimating purposes, but should be cal- 
culated if further accuracy is desired. In using values 
from the table for constructions where building blocks 
are used it should be noted that the values given are 
for use of the blocks in such a way that one air space 
faces the direction of heat flow. Obviously ‘these blocks 
could be put into position in the construction in such a 
way that more than one air space would face the air 
flow. No values are included for this situation. Where 
thicknessess of materials other than those shown in 
the tables are involved the values can often be esti- 
mated by interpolation between those shown. 

Table 2 includes values for most constructions in- 
volving wood frame walls and for brick veneer over 
a wood frame construction. In the case of the brick 
veneer wall there is an air space between the brick 
and the wood sheathing but this is not taken into ac- 
count in the values in the table. In some construction 
this space is largely filled with mortar because the 
mortar cannot be wiped clean. Wire nails are also 
often driven into the sheathing to tie the brick to the 
wood frame. It is believed that the values given bear 
out the experience that a brick veneer wall is about 
equivalent to a frame wall using clapboard or siding. 


Floor and Ceiling Tables 


Floors and ceilings of both concrete and wood frame 
construction are in common use and Tables 3 and 4 
give values of U for use with them. In both cases vari- 
ous methods of applying insulation are included. It 
will be noted that Table 3 includes concrete floors laid 
directly on the ground and floor and ceiling combina- 
tions where the floor slab can be considered a part of 
the ceiling of a room on a floor below. The typical 


TABLE 2. 




























































































WOOD FRAME WALLS BIC IOJEIFEIG H] 

nage em ee aan” =, Fa Ss ia § s ie 8 = 

a ifference, air to air, still air inside, 15 m.p.h. wind outside. a s £ = ae = x w © 
z s ——- “Interior Materials Be 5 a5 a = ss ) ciel §, 08 
a nS) , +/S oo ‘ode Ss Vols F5iigns MA 
Lis Sak (Soe SA KF lee |Fedne [ue 
Siz e128 [<ssl §S/oc| cB |B S22 [Ze 
Pie “12 [950 , ce} Sf] OS] CaS ssa 
+ |.2 e=SsEqseM cooler Else |e 4.5% n+ 
0 |e HSPsSS.) Fal LPL leolsas ss 
elke Stud qleesisee SS\FS/S5 loggers s es 

- ’ Be eS 2122 |= tesc| 

{ Exterior Materials Interior Materialsae|=< | 54] © =| in E [in FEHAL S| AF 
4| Wood Sheathing -|”" 0. 25}0.24}0.19}0.15}0.11 }0.19}0.17 {0.06 
42) Wood Siding — Rigid Insulator Sheathing-"2[0.23|0.22|0.18|0.14|0. 11 |0.16|0.16 [0.05 
a3, or Clapboard — Ppl acter board Sheathing - "2" |0.28/0.27/0.20/0.1610.12|0.21|0. 16 10.062 
44 Wood Sheathing - |" 0.24/0.23)0.18}0.14{0.11 | 0.180. 16 |0.059 
\[45| Wood Shingles [Rigid Insulator Sheathing'd0.19/0.19[0.15]0.12]0.10[ 0.15 [0.14 [0.056 
46 Plaster board Sheathing-'2"|0. 24}0.24/0.19}0.15}0.11 |0.19} 0.16 |0.060 
47) Wood Sheathing -|" 0.31} 0.29] 0.22}0.16|0.12}0.22}0.19 |0.063 
48 Stucco Rigid Insulator Sheathing-'2|0.27}0.26}0.20}0.16|0.12/0.20/0.18 0062 
49 Plaster board Sheathing-'2"|0-40}0.38}0.26}0.19 }0.14 |0.27 | 0.22 /0.066) 
50) Wood Sheathing - |" O 23|0.23|0.18|0.14 {0.11 0.18 [0.16 ue 
S|} = Brick Veneer Rigid Insulator Sheathing-k]0 23}0.22}0.18}014/0.11 [0.18 }0.16 |0059 
52 Plaster board Sheathing-"2" [0.31 |0.30]0.22]0.17]0.12 ]0.22] 0.19 |0063}) 
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TABLE 3. 
CONCRETE FLOORS & CEILINGS ne Te ee ee 
“a v2 0% 
sel 8. |2 |. ,2ves 8 
a B28\5. |sssisse] £S|ES2 
} =| S|\eS| oo lES goes OP olwee 
o/s oe “7s = OnS|= SS XK 6 Sov 
| c| > me c\=S| 2% |\SnslS oes] SOlscs 
ale 4 p 4 S “oSico Feil slr sv 
1 5|§ seat = = @3¢22.. 
{ OG | 8 | cing’ Ground" Floor Construction => ¥ an SE Nn 
62 oo Z [0.63 |0.39|0.30|0601043 
163) A Floor Slab Exposed No Finished 6 |0.57 |0.37| 0.28/0.55/ 0.40 
64 Wi 8 |0.52 | 0.45| 0.27 | 0.50 | 0.38 
65 ons. innit i0 10-48 10.331 0.26 10.46] 0.35 
66 ne 4 [0.56 [0.37] 0.28 | 0.5510.40 
671» ’2 Plaster. Direct on Under 6 [0.52 [0.35] 0.27| 0.50 | 0.38 
68 Surface of Concrete 8 10.48 |0.43| 0.26/0.47/0 36 
69 10 |}0.45 |0.31| 0.25|0.43/0 34 
70 4 10.371] 0.27] 0.22] 0.361 0.29 
Ti} a 34" Plaster on Wood or Metal Lath. 6 |0.35 |0.26]| 0.21 | 0.34/ 0.28 
’ 72 (Suspended or Furred Ceiling) § 10.33 /0.25| 0.21 | 0.32] 0.26 
| 73 1010.31 | 0.24) 0. 20| 0.30] 0.25 | 
74 ; saad ! 4 10.2410.20|0.1710.2410.21 |) 
75| p ¥2" Plaster on '%2" Rigid Insulation 6 10.2310.19|0.16|0 23|0.20|| 
76 Suspended or Furred Ceilin 8 |0.22/0 18|0.16|0.22/0.19 
77 (Su P i 3) 10 |0.22|0.18/| 0.16/ 0.21 |0.19 | 
76 ne  eciaes 4 [0.15 /0.13|0.12[0.15/0.1 
79] a ’2' Plaster on 1" Corkboardin |'2 610.14/0.13]0.1!1 [0.14]0.13 
0 Cement Mortar on Concrete 8 10.14 10.12] 0.11 | 0.14] 0. 13 
i S| 10}0.14 30.12} 0.11 | 0.14} C.12 
| 82 ; 4 |11.05| 0.52} 0.37} 0.96) 0.5 
63] p Stone Concrete Directly on Ground, no 6 |0.89| 0.48] 0. 34| 0.83) 0.54 
84 Insulation, no Cinder Concrete 8 10. 7810.44) 0. 32| 0.73/ 0.49 
85 10|0.69}0.41| 0. 31 | 0.65] 0.46 
86 net No Insulation} 4 |0.64]|0.40]| 0. 30| 0.61/0.44 
87| p | 3 Cinder Concrete on Ground, Insul-[No Insulation! 6 |0.5310.35| 0 27/1 0.51/0.36 
88 ation on fop of this, under Stone Con- "Rigid Insulat.|4or8]0.21/0. 18/0. 15/0.21/C 8! 
89 crete. 2" Corkboard |4or8}0.12}0.11]0.10|0.12] 0. 11 
sketches included make the constructions clear. on metal lath. Both are in wide use. Metal lath is 


In Table 4 are given values for wood frame floors used on ceilings in many cases even though not used 


and ceilings where the floor is a part of the ceiling of 
the room below. Values here given do not include the 
case where the ceiling can be considered a part of the 
attic roof. It will be noted that in this table a distinc- 
tion is made between wood lath on plaster and plaster 


on side walls because of the belief that plaster falls 
are much less likely where metal lath is used. 

In an early issue the remainder of the tables for de- 
termining calculated values of U for use in Equation 
(1) will be presented. 





TABLE 4. 































































WOOD FRAME FLOORS & CEILINGS B a D E 
s os a =m pron se ae na) = =: roy = i £9 - _—- So 
c|s diference, sit to air, stilair bothsides. Gl S Sy |S a) 5551/5 Se 
Lie Floor =~ i oY SS 19d 5 oO/L ° 
oT. Ss) 8 | £8 |ES5l US 71z FO 
tle 50 = Ss “Lo Melis eu 
al rH i oc Oo: Fl Sa:0]a —,. 
2 i Zt} o 2° | 2S 2izxere S* 
0|G . al = u wets etl => 
Vit Type of Flooring =» 4 5 seis 
55| No Ceiling No Insulation ~ 0.45 | 0.27 | 0.34 | 0.34 
Plaster on Wood Lath 

56 oe ter Maxtorhoned No Insulation 0.60 0.28 0.20 | 0.24 | 0.24 
57|Plaster on 2 Rigid Insulator] No Insulation 0.34 | 0.21 0.16 | 0.16 | 0.18 
58] Metal Lath Plaster %" Rigid or Flexible 0.25 | 0.17 | 0.14 | 0.15 | 0.15 
59] Metal Lath Plaster Bright Aluminum Foil | 0.29 | 0.22 | 0.17 | O19 | 0.19 
60) Metal Lath Plaster 35% Rock Wool 0.066 | 0.062 | 0.056 | 0.059 | 0.059 
61|1'2"Corkboard & Plaster No Insulation 0.167 | 0.12 0.10 | O.11 | O.1I7 
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Radio Factory Protects Workers from Fumes 


Exuaust systems for re- 
moving unpleasant or un- 
healthy fumes and dusts from 
yarious manufacturing opera- 
tions in industrial work is a 
good source of modernizing 
work for the contractor. How- 
ever, they often involve highly 
specialized problems which in 
turn require extreme care in 
design to insure the perform- 
ance of their required purposes. 
A system of this type was re- 
cently installed in a Chicago 
radio manufacturing plant and 
required more than a year of 
experimental work before its 
peculiar requirements were 
met. 

A large manufacturer of ra- 
dio sets, The Wells-Gardiner 
Company, anxious to cooper- 
ate with the Chicago Board of 
Health to protect its employes’ 
health, desired a system that 
would remove lead and resin 
fumes present in soldering op- 
erations. This company turns 


out a large volume of radio sets of many sizes. Five 


with Exhaust System 


Note flexible tube and fan shaped nozzle for 
gathering in fumes 





different sizes of sets. In fact 
soldering could conceivably be 
done at any one of the 45 
places in a production line. 
More than that, chassis for 
large console sets are naturally 
soldered at a point much higher 
above the table than a small 
auto radio set. Thus two of 
the first requirements of this 
exhaust system were that (1) 
provision to carry off fumes 
from any one of the 45 points 
on a production line and (2) 
fumes must be removed from 
a point 6 to 18 in. above the 
table lest the fumes diffuse into 
the room. 

Added to these was the ques- 
tion of operating economy, for 
production varies considerably 
in a radio plant. One day per- 
haps all five production lines 
are turning out radio sets and 
on the next only one line will 
be in operation. This demands 
a system which can handle the 
load of all five lines at once or 


be partly closed down to exhaust fumes from only one 


production lines are operated in the assembly plant. In line. In short, what this factory needed was a huge 


these lines bare chassis begin at one end, intermittently 
stop at 45 points en route, and move forward until upon 
arrival at the other end they are complete radio sets. 


vacuum cleaner with octopus-like arms which could 
reach out to all parts of the assembly plant and draw 
off dust and lead fumes wherever soldering was being 


Operators are seated at each of the 45 points where they done. More than that it needed a system which could 


add various parts, a 
number of which are 
soldered into the chassis. 
It is there that the sol- 
dering irons give off 
lead fumes and dust 
from the resin used as 
flux. 

Were all radio sets 
the same in size and 
were all soldering op- 
erations done at the 
same points in the line, 
removal of fumes would 
have been compara- 
tively simple. But a 
large manufacturer 
makes sets of many dif- 
ferent sizes and solder- 
ing is done at different 
points on the line on 





Work table where work is stationary and inlets are fixed. 


Unused outlets are plugged when not in use. 


exhaust fumes from a 
few points but with suf- 
ficient power in reserve 
to handle many points 
at once when the plant 
was in full production. 

With these problems 
before them W. C. 
Ernst, superintendent 
of the factory, A. H. 
Zimmerman, of the Chi- 
cago Board of Health, 
and the Chicago Blow- 
pipe Company, the con- 
tractor, set to working 
out a system which 
would satisfy all these 
specifications. Several 
designs were tried on a 
small scale under actual 
working conditions be- 
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(Left) Layout of radio factory showing trunk lines and branches. (Right) Removing Icad fumes where work is stationary, 


fore the present design was considered most practical. 
In its installed form it comprises a number of features 
other contractors may find useful in laying out systems 
having somewhat similar requirements. 

The system as installed comprises five ducts run- 
ning above each of the five production lines for their 
entire lengths of 110 ft: each. At the middle of each 
line these trunks are connected to separate ducts lead- 
ing to two fans; one a 5-hp. and the other to a 7%4-hp. 
fan. ‘The smaller fan can handle any two lines and the 
larger any three, while the two operating at once can 
handle all five lines. With a system of dampers any 
one line or any combination of lines can be exhausted 
of fumes. 

From the illustrations it will be seen how the con- 
tractor solved the problem of removing fumes at dif- 
ferent heights above the tables. A sleeve arrangement 
at the middle of the pipe extending down to the tables 
permits the raising or lowering of the lower half to ad- 


just it to the height of the radio being soldered. A 
clamp holds the adjustment in place. At the lower end 
of this pipe is a flexible tube which permits adjustment 
to suit the operator. ‘This terminates in a fan shaped 
nozzle serving to gather in the fumes from the soldering 
iron. 

The system is designed to handle a maximum of 15 
inlets on a line at one time. ‘Those not in use are either 
cut off by a damper in the pipe or the entire pipe is re- 
moved at the tee in the main trunk duct and the tee 
capped. 

The system has been in operation for several months 
under all production conditions and has now been fully 
approved by both the State and City Boards of Health. 
From all appearances its design has met all the de- 
mands made on it. More than that its flexibility is 
such that no matter what changes the future may bring 
in radio manufacturing, it is likely that the system will 
be capable of handling the exhaust of soldering fumes. 





Dehumidifying Pays Its Cost in Color Printing Plant 


Berore Robt. Teller Sons & Dorner, New York 
color printers, modernized their pressroom with a de- 
humidifying system, their output depended largely on 
weather conditions. One of the chief problems in four- 
color printing is the total removal of old ink, film, and 
foreign matter from plates. Unless the humidity is 
below 65%, removal of the undesirable substances is 
effected only with great difficulty. Experience has 
shown that color printing on any but entirely clean 
plates produces unsatisfactory output. 

If orders were “rush” sometimes printing was at- 
tempted despite adverse weather. Usually, however. 
the management deferred printing until a more auspi- 
cious time. This caused unavoidable loss, delays. and 
general dissatisfaction. 


The owners decided to modernize the plant and a 
compressor, fan, cooling coils, and sheet metal duct 
system, with an outlet in each of two rooms, were in- 
stalled. Except for the compressor, the apparatus was 
placed entirely overhead. ‘The fan, at one end of the 
duct, picked up room air, passed it through the cooling 
coils, then discharged the dehumidified air through the 
duct to the outlets. Full recirculation is practiced and 
the air delivered now ranges between 45 and 65% 
relative humidity. according to atmospheric conditions. 

3enefits are twofold. First, superior workmanship; 
second, absence of shutdowns and delays. The saving 
effected has in the few months during which the sys- 
tem has been in operation repaid its cost many times 
over. 
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Engineering Gas Conversion 
Burner Installations 


6—Results Obtained by Properly Engineered Burner Jobs 


By ALFORD G. CANAR 


You have read, in the preceding installments, a 
rather lengthy dissertation on how to engineer a con- 
version burner job before and after the installation is 
made. The procedure to follow in sequence was given 
and the explanation of how to do it was followed by 
the explanation of why to do it. 

It all resolves itself into the simple application of 
such fundamental eng neering principles as are appli- 
cable to the combustion of gas and the transmission of 
heat. Space heating, in its final analysis, is merely com- 
bustion of gas coupled with transmission and transfer- 
ence of heat. 

Since gas is still the most expensive fuel in most 
communities as compared with liquid and solid fuels. 
it becomes necessary that every B.t.u. poss ble be trans- 
ferred from the gases of combustion to the heating 
medium and that every B.t.u. put into the heating 
medium be delivered to the space to be heated and 
forced to take care of the heat demand of the house 
with the highest possible thermal efficiency. In other 
words, we should achieve the highest possible thermal 
eficiency of space heating or house-heating within the 
limitations of what we have to work with in each par- 
ticular case. 

The application of the engineering program as out- 
lined, especially that to be applied after the burner in- 
stallation, will make it possible to obtain the highest 
possible thermal efficiency of space heating, which also 
means that the particular job will heat the space satis- 
factorily for the minimum 
cost of operation. Naturally 
this latter feature is of inter- 
est to all gas companies who 
have entered the space heat- 
ing field with conversion 
burners, because the cheaper 
jobs can be made to heat. 
the more satisfied customers 
on the lines, and the greater 
the number of jobs which 
can be obtained from the 
potential market available. 
A satisfied customer is the 
best salesman that a_ gas 
company can have because 
he will broadcast his  satis- 
faction and_ interest _ his 
friends, which will bring 
more new business at no di- 
rect cost for advertising. 





Those readers who are rather new to the conversion 
burner field or who have not had very much experience 
with it may question the results possible, or it may 
seem that there is a very long program to follow to 
properly engineer a job, and may wonder if it is worth- 
while. It doesn’t take any longer to properly engineer 
a job prior to the installation than it does to poorly en- 
gineer it. However, after the installation of the burner 
it does require a little more time to properly engineer 
the job, perhaps one hour longer in the average case. 
This should always be done to every job right after 
the installation of the burner so that the job will be 
stisfactory right from the start. Don’t wait until you 
receive a complaint before you attempt to make it a 
good job because you are inviting the loss of a job. 
Every lost job costs a goodly number of dollars and 
provides sales resistance very difficult to be overcome 
nthe future. 

It has been a guiding principle with the author that 
facts are the only logical things to talk about. In other 
words, the statements one makes should be backed up 
by the actual results. Therefore, he takes the liberty 
of citing a series of cases where jobs, which had been 
poorly or indifferently engineered, were later properly 
engineered so that they provided satisfactory heating. 
The saving or reduction in operating costs was com- 
puted taking as a basis the cost of the total gas con- 
sumption for that portion of the heating season prior 
to the day on which the job was properly engineered 
and the cost of the total gas 
consumption for the balance 
of the heating season after 
the work was done. 

Since the cubic feet of gas 
consumption per degree-day 
is higher during the milder 
weather in fall and spring 
than it is during the colder 
portion of the winter, only 
those cases where a compar- 
able mild and colder period 
occurred before and after 
engineering the job will be 
cited. The best case would 
be the one where the job 
was operating an_ entire 
heating season and where 
approximately fifty per cent 
of the heating. season 
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passed before and approximately fifty per cent of the 
heating season occurred after the job was engineered. 
This would give the best possible basis of comparison 
and only such cases will be considered. 

Cases will be cited showing the reductions in oper- 
ating costs due to: 

1. Reducing a strong draft condition to an operating 
minimum draft. 

2. Removal of firebrick lining from the firepot of a 
steel furnace. 

3. Operating a furnace with the indirect damper 





closed so that all the heating surfaces will be utilized 

4. Raising the hourly gas consumption to Provide 
greater heat input. 

5. Reducing the hourly gas consumption w 
excessive rate had been used. 

6. Changing the position of a burner. 

7. Reducing excess air. 

8. Changing from one burner to another which would 
permit better application of heat to the firepot. 

9. Baffling boilers and furnaces so as to assist the 
boiler or furnace to absorb more heat from the Bases 


here an 


TABLE 1.—RESULTS OF ENGINEERING CONVERSION BURNER INSTALLATIONS IN BOILERS 


































































































| | | | OPERATING 
| BoILER | | FLut Temp.—°F. | Frur Loss—% | Gas RaTE Cost per | Repuc- 
No. | Kmp | | Cu. Fr.PerHr. | Heating | TION IN REMARKS 
oF HEAT | SEASON—$ yey How ENGINEERED} 
—————_| Cost—% 
NAME* NuMBER | BEFORE |Repuction BEFORE |REDUCTION BEFORE AFTER | BEFORE 
i 
Rounp Cast Iron Borers 
j ! LT, 
I A S-2504 | Steam 625 145 24.4 4.0 310 310 | 270 14.1 Baf. 
2 A W-2504 | Hot water 530 IIo 21.6 3.0 150 150 230 22.0 Baf. 
3 A W-3104 | Hot water 570 70 22.7 1.3 300 300 346 19.3 Baf. 
4 A W-2205 | Hot water 520 90 23.3 3.8 210 219 198 23-7 Baf.—Note 1 
5 A S-2805 |; Steam 450 35 19.3 —0.7 310 330 346 20.7 Baf.—In. gas 
6 A S-2805 | Steam 480 85 19.9 2.0 305 305 | 246 9.8 Baf. 
7 A 4-31-S | Steam 570 80 22.9 2:0 360 380 533 26.4 Baf.—In. gas 
8 A 4-28-S | Steam 350 —40 16.8 -1.7 260 280 243 33.0 Baf.—In. gas—Clean, 
9 A W-2506 ; Hot water 380 90 19.0 2.0 180 180 193 16.6 Baf. 
10 Af 22 | Steam 540 140 24.6 4.3 140 140 188 29.2 Baf. 
II AC 1126 | Hot water 580 120 24.5 4.1 210 210 400 19.7 Baf. —De. air 
12 WM 5-W-22 | Hot water 485 30 20.8 0.5 245 245 227 18.1 Baf.—De. dr. 
13 WM 28-3-S | Steam 530 110 2253 2.8 327 327 | 393. | 16.0 Baf.—Clean. 
14 WM 5-W-25 | Hot water 500 65 21.1 1.6 225 225 166 | 24.1 Baf.—De. dr. 
15 HL 523 | Steam 570 130 19.7 1.9 240 215 | 312, || 40.3 Baf.—De. gas 
16 NA 1021 | Steam 700 165 24.5 3.3 240 170 | 207 17.4 Baf.—De. gas 
17 S 440 | Hot water 370 80 19.8 3.8 140 140 160 20.7 Baf.—De. air 
18 NP 2027 | Steam | 535 90 22.1 2.3 292 300 398 35.2 Baf.—lIn. gas 
19 R 34-23 | Steam | 555 85 28.2 6.1 125 145 198 23.7 Baf.—In. gas—De. air 
20 N 32-4-S | Steam | 620 50 28.2 4.0 300 300 303 18.1 Baf.—De. dr. —De. air 
21 Ri 295-1 | Hot water! 550 50 22.6 1.4 300 280 246 28.8 | Baf.—De. gas—Clean, 
22 Ri 264-R | Steam | 625 135 237 320 270 290 443 10.1 | Baf.—lIn. gas 
23 A 5-34-W | Hot water | 450 70 19.8 2.5 350 350 | 375 21.2 De. dr. 
24 WM 4-W-25 | Hot water, 510 70 22.3 2.5 215 215 | 253. | 17.5 | De.dr. 
25 A W-2505 | Hot water; 480 30 | 23.6 2.5 ans 240 | 199 ‘| 9.6 | In. gas 
26 A 5-S-28 | Steam 375 35 19.0 2.2 285 300 | 287 | 10.4 | In. gas—De. dr. 
27 Ra 431 | Steam 490 90 | 20.1 0.2 430 475 | 448 | 20.1 | De. gas—De. dr. 
| 
SECTIONAL Cast Iron BOILERS 
28 Al 8 Sec. | Hot water 640 100 36.7 15.9 125 125 | 131 11.7. | Baf.—De. air 
29 Al 6 Sec. | Hot water} 680 90 28.1 5.1 128 120 115 30.5 Baf—De. gas—De. air 
30 IR 2-W-6 | Hot water 425 45 20.5 33 226 225 293 —CO! 16.7 Baf. 
31 Iw S-2909 | Steam 530 125 30.4 11.0 730 780 940 46.5 Baf.—In. gas—De. air 
, | —De. dr. 
32 E S-108 | Steam 600 160 33-4 14.7 320 255 324 20.7 Baf.—De. gas—De. air 
—De. dr. 
33 Ra 356 | Steam 600 40 30.0 6.8 590 620 693 17.6 Baf.—In. gas—De. air 
—De. dr. 
34 H 827 | Hot water 640 150 24.8 3.8 340 340 224 18.8 Baf. 
35 WM 0255 | Steam 520 80 22.7 22 580 490 470 24.8 Baf.—De. gas 
36 Am 265 | Steam 455 85 20.5 2.6 240 240 288 14.6 | Baf. 
37 C 517M | Steam 430 —50 21.9 —1.6 155 180 216 12.5 | In. gas—De. air 
38 IR 1-W-7 | Hot water 425 —25 19.4 —0.6 163 180 175 12.0 | In. gas 
39 Ro S-22-6 | Steam 430 40 22.9 3.8 390 390 | 514 7.4 De. dr. 
40 M 18-S | Steam 480 105 19.8 2.8 190 190 | 286 7.4 De. air 
STEEL BorLers 
4! P R-20-6 | Steam 340 100 18.0 a7 | 435 435 | 483 | 20.2 Sp. baf. 
42 K 2 | Steam 250 50 16.0 1.7 | 235 235 | 265 | 7.8 Sp. baf. 
43 K 3 | Steam 280 40 16.8 1.8 600 515 | 467 15.6 De. gas—De. dr. 
44 K 3 | Steam 260 20 17.8 chet 530 530 772 26.7 De. air—De. dr. 
45 K 1A! Hot water 280 —20 17.0 0.7 360 380 | 380 21.5 In. gas—Note 2 
46 K 2 | Steam — —- — -- 365 365 | 465 20.8 De. dr. 
47 K 2 | Hotwater; — —— — — | 355 ses | 359 15.1 De. dr. 











*A—Arco; AC—Abram Cox; Af—Arcoflash; Al—Arcola; Am—American; C—C.H.W. Co.; E—Economy; H—Hercules; HL—Hardin Lavin; 
IR—Ideal Redflash; IW—Ideal Watertube; K—-Kewanee; M——Model; N—Niagara; NA—wNational Acme; NP—New Premier; P—Pacific; R— 
Riraco; Ra—Radiant; Ri—Richardson; Ro—Royal; S—Spence; WM—Weil McLain. 


+*Baf.—Baffled; Clean—Cleaned inside of boiler with compound; De. air—Decreased excess air; De. dr.—Decreased excessive draft; De. gas 
—Decreased gas rate; In. gas—Increase gas rate; Sp. baf.—Baffled all tubes with spirals; Note 1—Raised burner from 4 in. below to 1 in. 


above grate line; Note 2—Rebuilt broken down baffle shelf in setting. 
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TABLE 2.—RESULTS OF ENGINEERING CONVERSION BURNER INSTALLATIONS IN FURNACES 
























































— | Pa | OPERATING! ad 
| ° AS RATE Cost PER DUC- 
| FURNACE — | Five Temp.— °F. | FLiuE Loss—% Cu. Fr. Per Hr. | Heating | TION IN REMARKS 
No. FURNACE | SEASON—$, OPERATING 
—_— SS | Cost—% 
Name* | NuMBER [BEFORE REDUCTION|BEFoRE | REDUCTION| BEForE | AFTER | BEFORE How ENGINEEREDt 
a 7 és | ae ais ar ao 

8 Ho 45 | Cast iron 505 85 26.0 6.0 160 180 142 | 18.3 Baf.—In. gas 
4 Ho 45 | Cast iron 750 300 27.8 8.8 220 220 187 | 19.3 Baf.—Clo. damp. 
= Su 22C | Cast iron 580 70 23.2 1.7 155 165 138 12.3 Baf.—In. gas 
- Su 22C | Cast iron 520 110 238 3.8 130 140 167 34.2 Baf.—lIn. gas—De. air 
Am go | Cast iron 430 90 22.9 5.6 120 135 127 20.5 Baf — air 

—De. dr. 
o |® A-24-460 | Cast iron 550 150 23.9 5-4 150 150 217 21.7 Baf.—De. air 
54 Sr A-22-420 | Cast iron 420 20 18.7 0.4 120 145 221 10.8 In. gas—De. dr. 
55 G 961-C | Cast iron 490 130 22.0 4.5 120 120 154 22.7 Baf.—De. dr. 
56 Pe 27-8-22 | Cast iron 450 130 19.6 1.3 110 140 133 23.3 Baf.—In. gas—De. dr. 
57 Vv 948 | Cast iron 635 200 25.7 5.0 150 150 207 20.7 Baf.—Clo. damp. 
58 DJ 2563 Cast iron 555 75 22.9 4.5 275 275 280 23.3 Baf. 
59 Co C-2429 | Cast iron 445 65 18.4 1.4 115 IIs 137 8.8 Baf. 
60 W 2239 | Cast iron 570 170 24.6 2.9 170 170 116 7.8 Baf. 
61 RB 1132X | Cast iron 465 65 24.9 2.4 120 120 141 21.2 De. dr.—De. air 
62 B 403 | Cast iron 530 60 22.4 2.4 145 145 250 16.0 De. dr.—De. air 
63 WR 19 | Steel 540 170 21.7 3.1 65 65 69 14.5 Rem. lin. 
64 He 46 | Steel 455 105 22.6 2.9 140 140 182 10.5 Rem. lin. 
65 He 55 | Steel 400 40 20.5 1.2 195 210 241 14.1 Rem. lin.—In. gas 
66 He 51 | Steel 550 140 24.4 4.1 173 173 235 20.8 Cha. — damp. 
—De. dr. 

67 Q 3-G | Steel 460 90 19.8 a4 135 135 168 14.3 Rem. lin. 
68 Q 1-B | Steel | 450 150 20.9 4.3 120 120 126 9.6 Rem. lin.— Cha. bur. 
69 Q 3-31 | Steel | 380 80 18.4 2.0 125 125 166 15.7 Rem. lin.—Cha. bur. 

















*aAm—American; B—Baronet; Co—Coles; DJ—Detroit Jewel; G—Garland; He—Hess; Ho—Holland; Pe—Peninsular; Q—Quaker; RB— 
R & B Progressive; Su—Sunbeam; Sr—Superior; V—Vaseo; W—Ward; WR—Waterbury Radio. 


¢Baf.—Baffied; Cha. bur.—Changed burner; Clo. damp.—Closed indirect damper; De. air—Decreased excess air; De. dr.—Decreased ex- 
cessive draft; De. gas—Decreased gas rate; In. gas—Increase gas rate; Rem. lin.—Removed firebrick lining from firepot. 


and transfer it to the heating medium. 

10. Various combinations of the above phases. 

In the vast majority of cases there is usually more 
than one of these features to be taken care of when the 
job has not been operating as it should. With each case 
it will be stated what was done to the job in order to 
rectify a previous undesirable condition which was re- 
sponsible for either unsatisfactory operation or too 
high an operating cost, or both. 

The cases cited in the Tables 1 and 2 will serve 
briefly to illustrate the importance of correct engineer- 
ing as regards conversion burner installations. It espe- 
cially points out the value of correctly engineering the 
job after the installation. It also illustrates how badly 
jobs can be out of line when they are carelessly engi- 
neered especially after the burner is installed. In some 
cases careless engineering prior to the installation was 
corrected later on with benefits as shown. The reduc- 
tions in operating costs due to baffling, proper draft 
adjustment, minimum excess air and the use of the 
correct input of gas rate on the burner as determined 
by the heating test, illustrate the importance of these 
four major engineering steps. The other engineering 
steps mentioned earlier in the series are, in general, of 
lesser importance. 


10% Saving Possible in Average Job 


Some of the cases cited are extreme ones, but show 
what corrective engineering can do to a job. The ma- 
jority of the cases are more or less average cases. It 
must be remembered, however, that all of the cases 

“ 3 S$ b 
were “trouble” jobs and called for correction of con- 
ditions. In all cases unsatisfactory heating conditions 
were corrected and in most cases operating costs were 


reduced to that estimated or lower. It is the author’s 
contention that in any territory where jobs are not 
engineered as outlined, out of every 100 jobs picked 
at random, improvements can be made by corrective 
engineering which will average 10% at least. 

The tables are self-explanatory. In each case the 
engineering factor or factors responsible for the im- 
provement of the job are stated. Their careful study 
will demonstrate what can be done to a “sick” job 
by corrective engineering. Needless to say it should be 
convincing argument that the engineering steps which 
will make a good job out of a bad one should be ap- 
plied to every installation right after it is made so 
that only “healthy” jobs will be attached to the lines 
of the gas company. 

Large reductions in flue temperature can be obtained 
by baffling boilers and furnaces with consequent reduc- 
tion in flue loss. Considerable reduction in flue tem- 
perature can also be made by reducing strong draft 
conditions to an operating minimum. There is, natu- 
rally, a direct relation between flue temperature and 
flue loss, but there is no direct relation between either 
flue temperature or flue loss reduction and reduction 
in operating cost because of a change in any one of 
these three factors. Flue temperature and flue loss are 
concerned only with the boiler or furnace while oper- 
ating cost depends on the thermal efficiency of space 
heating, of which the boiler or furnace efficiency is 
only a part. A whole series of efficiencies are involved, 
and boiler or furnace efficiency is only one of the series. 

No attempt will be made within the scope of this 
article to go into a discussion of this matter and demon- 
strate the reasons why it is possible to obtain such re- 
sults as shown in the tables. The author will discuss 
this matter in a special article in the near future. 
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Gas Heat Brings New Tenants to Loft Building 


- landlord of the five- 


story loft building at 818 
Sixth Ave., New York, found 
renting conditions growing 
steadily worse last year until 
he modernized with gas heat- 
ing. ‘Tenants had vacated 
three floors because of the 
absence of central heating 
and because they could ob- 
tain satisfactory quarters in 
neighboring buildings at ap- 
proximately the same rentals 
with the advantage of fur- 
nished heat. The shopkeep- 
ers on the first floor contin- 
ued their stores despite the 
lack of central heating, but 
only two tenants remained on 
upper floors. 

It was evident to the own- 
ers that heat must be sup- 
plied or the remaining ten- 
ants likely would vacate also. 
Consequently, gas fired steam 
heating was installed. 

A one-pipe steam system 
was laid out and installed. a 
corner of the basement being 
partitioned off for the new 
boiler. A feature of the boiler 





The gas fired boiler used in the modernized 
fire story loft building 


room ts the obvious intention 


| mn pro- 
tection. The boiler room has 


brick walls, cement floor, and 
a sheet metal ceiling, and con. 
tains no apparatus other than 
the boiler. The plant is vent- 
ed into an existing brick 
chimney. Gas was selected 
primarily because of its an- 
ticipated safety as to fire, 
since the superintendent de- 
votes practically all his time 
to another building in the 
neighborhood two blocks dis- 
tant. ‘Thus the heating plant 
in the loft building is without 
personal attention except a 
few hours daily. 


of the owners as to fire 


Shortly after the modern- 
ization, early last winter, 
rentals were raised $5 month- 
ly. Old tenants remained and 
one new tenant was acquired. 
It is expected by the agents 
that the improvement will re- 
sult in complete occupancy 
this fall. The agents concede 
that without central heating 
the building probab!y would 
be untenanted. 





Cleaning Air-Cooled Condensers 


A N important service operation on refrigeration ma- 
chines having air cooled condensers is to clean the ex- 
terior of the condenser. 

Invariably a small amount of oil from the motor col- 
lects on the condenser fins. Dust particles from the 
air adhere to the fins, and, after awhile, the accumula- 
tion of dust becomes quite thick as a result of associat- 
ing with the oil. This results in reduction of hea: 
transfer due to restriction of the flow of air and the 
insulating effect of the dust. 

For example, a decrease of air volume from 500 c.f.m. 
to 400 c.f.m. results in a decrease in condenser capacitv 
of 13%. In addition, the insulating effect of the “fluffy” 
dust on the surface of the fins may result in a decreas: 
in capacity of 20%. (In some cases the decrease in ca- 
pacity may be as high as 90%.) 

An increase in head pressure of 20 lb., due to the 
condenser being dirty, resulted in the capacity of a cer- 


tain high-side decreasing from 2,395 B.t.u. per hr. to 
2.015 B.tu. per hr., or to 84% of its capacity. This 
may be very serious, resulting in longer operating time 
and increase in current consumption. 

A simple method of cleaning a condenser on the job 
is to blow the dust through with an ordinary auto pump. 
‘This is much more preferable than a brush as it gets 
the dust out from inside of the condenser instead of 
forcing the dust ito the inside portion of the condenser. 
\'so it must be kept in mind that if the condenser hap- 
pens to be a two pass, three pass, or greater, it cannot 
be cleaned with a brush at all and must be cleaned with 
a pump if a thorough job is desired. 

The auto pump is easily available to anyone and 
cleaning may be done right on the job without moving 
the condensing unit. Use the pump with a quick down- 
ward motion, hold'ng the end of the hose against the 
face of the condenser—Fedders News. 
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Convention and Show Draw 


Ix spite of an opening day during 
which the temperature fell to 12 be- 
low zero; in spite of the crippled rail- 
,oad service into Chicago with trains 
as much as five hours late, and in spite 
of the six miles separating the exposi- 
tion from meeting headquarters at the 
Palmer House, the 42nd annual meet- 
ing of the American Society of Heating 
and Ventilating Engineers and the 
Fourth International Heating and Ven- 
tilating Exposition drew an attendance 
approaching closely to the all-time high 
record made at Philadelphia in 1930. 

Final figures are not available as this 
is being written on the second day of 
the meeting and exposition, but with 
only slightly over one day gone the 
attendance had passed 850 with new 
arrivals coming so rapidly that the 
registration desk had lost count Three 
hundred exhibits, by far the largest 
of any of the four heating and ven- 
tilating shows yet held, were drawing 
large crowds from the time the doors 
opened at noon the first day. Elabor- 
ately designed and beautifully execut- 
ed booths impressed even seasoned ex- 
hibit attenders. 

The ASHVE meeting opened Monday 
at 10 a.m. in the Red Lacquer Room 
of the Palmer House, with greetings 
by President John Howatt. Following 
this the reports of the various com- 
mittees were presented. 

The Tuesday morning session was 
devoted to the presentation of three 
technical papers. <A_ report entitled 
“Thermal Properties of Concrete Con- 
struction” gave the results of a study 
of different types of masonry and mon- 
clithic concrete constructions which 
was made with the purpose of deter- 
mining methods of increasing the ther- 
mal resistance of such constructions. 
It is a well known fact that practically 
all materials having a high structural 
strength also have a high heat conduc- 
tivity. This makes it necessary to em- 
ploy some substance with a high ther- 
mal resistance in order to reduce the 
amount of heat transmitted through 
constructions using such materials. 
Concrete is one of these materials 
which, if used without some insulating 
substance, may have a prohibitive heit 
conductance. 

There are several methods by which 
thermal resistance may be built into a 
concrete wall. First. the insulating 
value of an air space may be made 
use of. Second, a surface finish may 
be added which will reduce the normai 
air filtration through the wall, Third, 
Some type of insulating material may 
be «pplied to the surface of the wall. 

The first conclusion reached by the 
authors of this paper was that concrete 
of average aggregates has a conductiv- 
ity value of between 12 and 13. The 
seccnd conclusion was that lightweight 
aggregates are more effective in re- 
ducing the conductance of monolithic 





Prof. G. lL. 
president of ASHVE. 


Larson, newly-elected 


walls than they are in reducing the 
conductance of masonry walls with 
cored out sections. It was found that 
the reduction in conductance of a 
masonry wall built of 12-in. hollow 
blocks over that of a similar wall built 
of 8-in. blocks was less than 15%, 
whereas for a monolithic wall the re- 
duction was approximately 50%. 

It was also found that a surface fin- 
ish serves to reduce the infiltration of 
air, and therefore tends to reduce the 
thermal conductivity. 

A. P. Kratz and S. Konzo of the Uni- 
versitv of lllinois presented a pape’ 
entitled “Fuel Saving Resulting from 
the Use of Storm Windows and Doors.” 
The puvpose of the paner was to de- 
termine. unde act:9l conditions, the 
amount of fuel that could be saved by 
adding stovm windows and decors to a 
typical residence. and to compare the 
actual saving with the saving comput- 
ed trom heat loss calculations. The 
research residence and heating plan‘ 
in which thecte tests were conducted 
has a calculated heat loss of approxi- 
mately 137.500 B.t.u. per hr. when the 
temperature d‘‘ferential is 70°, and 
approximately 159,000 B.t.u. per hr. 
with an 80° diif ential. The residenc : 
was occupied by four people. Some of 
the conclusions follow: 

1. In a fram: building similar to 
the research residence it is possible to 
reduce the fuel consumption by ap- 
proximately 20% if storm windows and 
doors are used 

2. While a reasonable estimate can 
be made of the savings by computa- 
tion, the saving indicated tends to be 
higher than that actually demonstrat- 
ed by the test. 

Recently the heat control industry 
has been paying a large amount of at- 
tention to thermostats employing some 
means of artificial hoat within the 
thermostat itse'f Burton E Shaw, re- 
search chief. Penn Electric Switch 
Company, made tests on eight different 


Record Crowd 


thermostats with the object of study- 
ing the operating features. Certain 
thermostats were investigated more 
fully than cthers because of limited 
time and test facilities. Five of the 
thermostats tested were of artificially 
heated construction, The. sixth was a 
standard precision construction con- 
ventional unit. The seventh was of the 
same construction except that it em- 
ployed a clock used for set-back tem- 
peratures at night, and the eighth was 
a clock-actuated thermostat which op- 
erated at times to turn on the heating 
surface if any room temperature drop 
of a fractional degree occurred at the 
thermostat location. The purpose of 
the paper he presented before the con- 
vention was to correlate the results of 
these tests in order to compare the 
effect of thermostat design, operation, 
and location on various factors affect- 
ing oil consumption, flue gas loss, off- 
period stack loss, and _ physiological 
comtort. He also reported on the effect 
on oil consumption of lowering the 
thermostat setting during the night. 
He warned his listeners to bear in 
mind that the results reported are 
those accomplished only by this in- 
vestigation, and may not generally ap- 
ply to other installations 

The conclusions of the paper can. be 
‘ummarized as follows: 

1. Practically no difference was found 
between economy of close temperature 
control and that obtainable with con- 
ventional wide temperature operation. 

2. Close temperature control obtain- 
able with either short or medium cy- 
cling was more desirable from the 
standpoint of comfort than convention- 
al thermostat control with its greater 
temperature variation. 

3. The shorter the cycle of opera- 
tion, the lower the average flue loss. 
The reverse is true for the off-period 
loss. That is, the loss for short-cycle 
operation is greater than that for me- 
dium or long-cycle operation. 

4. From the standpoint of human 
comfort it was found that 30-in. ther- 
mostat mounting gives much better re- 
sults than the 5-ft. mounting. Practi- 
eally no difference in economy was 
found between these mountings. 

5. In the two installations in which 
there was a night s2t-back of approxi- 
mately 6°, a fuel saving resulted, the 
amount depending on the thermostat 
operation and the degree-days. In gen- 
eral, savings were about 8 and 10%. 

f. One of the most important con- 
clusions to be drawn from this investi- 
gation relates to the inherent advan- 
tages of short as compared to long- 
cycle operation. Greater room comfort 
conditions resulted from short and me- 
dium cycles. If present designs per- 
mitted more complete control of off- 
period losses, short-cycle operation 
would give the ultimate in economy 
because of lower flue gas losses. 
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WHAT READERS SAY:-:-: 





infiltration 


Can you give me the correct answer to the following? 

Assuming a room has six windows, 36 in. wide, each 
window having a 1/16-in. opening at the meeting rails. 
Said room must be kept up to 70°, 24 hr. a day (such as 
in a hotel or hospital), and the outside average temper- 
ature about 40°. How much more coal would be required 
to keep this room warm due to infiltration than would be 
required if there were no leaks at the meeting rails? Figure 
the coal at 13,000 B.t.u. per Ib. .......... over a period of 
90 days. 


Cleveland, Ohio. J.E.M. 


The solution to your problem depends considerably on 
how the windows are arranged in the room. Customarily, 
only the windows on one side are taken into account, as 
the air is leaving through the other side. We are giving 
two solutions to this problem. One is where we assume 
that there are three windows in each wall, and the second 
is where we assume that there are four on one side and 
two on another. If the window arrangement is other than 
these two, the unit figures are given in the solution and 
you can make your own calculations rapidly enough. 

Problem—Average wind velocity in Cleveland, December, 
January, February—14.5 S.W. (from HEaATING & VENTILAT- 
1N@’s Reference Data Sheet No. 58). Air infiltration of 40 
cu. ft. per hr. per ft. at 15 m.p.h. (from HEatTInG & VEN- 
TILATING’S Reference Data Sheet No. 59, Table 1, Column 7). 

Solution 1—Three windows in each wall 

3 ft. of meeting rail in each window — 3 X 3 windows 
= 9 ft. 
9 ft. X 40 cu. ft. per ft. per hr. = 360 cu. ft. per hr. 
Heat required to warm 360 cu. ft. from 40 to 70 is 
found as follows: 
360 cu. ft. X 30° * 0.018 B.t.u. (to raise 1 cu. ft. through 
1°) = 195 B.t.u. Therefore, 195 B.t.u. per hr. needed. 
195 X 24 = 4680 B.t.u. per day 
4680 X 90 = 421,200 B.t.u. in 90 days 


73.000 = 32.4 Ib. coal at 100% efficiency, or 64.8 at 

: 50% efficiency 
Solution 2—Four windows on windward side, two on the 

other 

3 xX 4 X 40 = 480 cu. ft. per hr. 
480 X 30° X 0.018 = 258.0 B.t.u. per hr. 

258 X 24 X 90 oth Mei 
—43,000 = 83; . coal at 100% efficiency, or 


86.4 lb. at 50% efficiency. 


© 
Stoker Bibliography 


As a user of two commercial and one domestic stokers I 
feel that I would like to know more about this equipment. 
Would you be so kind as to suggest to me a bibliography 
covering the following items in which I am interested: 

1—Theory of design and operation, materials of manu- 
facture. 

2—Practical operation and adjustment for various con- 
ditions of installation. 

3—Installation instructions for best efficiency and satis- 
faction of operation. . 

4—Stoker fuels with best information on how to adjust 
for burning the various kinds. 

5—Stoker automatic controls.......... 


Raleigh, N. C. CR. ?. 


eiSins Sweet herewith a selected bibliography........ (in 
the following the numbers preceding the title of the article 
indicate the classification(s) under which that article 
falls) : 


2,3, 4—Notes on Underfeed Stoker Operation, W.M. Parks 
HEATING & VENTILATING, page 55, August, 1935. 

2,3—Application of Coal Stokers to Baker’s Ovens, David 
Landau, HEATING & VENTILATING, page 23, December, 1934. 

2,3, 4—Coal Selection, Capacity Checking, and Installation 
Hints for Small Heating Stokers, David Landau, Heating 
& VENTILATING, page 46, October, 1934. 

1,3—Modern Unit Stokers for Heating, HeatTine & Ven- 
TILATING, page 29, September, 1934. 

1,5—Reference List—Heating Stokers, HEATING & VeEn- 
TILATING, page 18, August, 1934. 

1,5—Mechanical Features of Modern Stokers for Auto- 
matic Heating, HEATING & VENTILATING, page 17, August, 
1934. 

2,3—Setting Heights for Stoker-Fired Boilers, Heatine 
& VENTILATING, page 72, July, 1931. 

2,3—Some Observations on the Performance of Stokers 
in Firebox Boilers, C. E. Bronson, presented at 2nd Midwest 
Bituminous Coal Conference, University of Illinois, May 21, 
1931. Abstracted, HEATING & VENTILATING, page 93, July, 
1931. 

4—Fuel Section and Automatic Stoking in Heating Plants, 
J. Harrington, HEATING & VENTILATING, page 114, December, 
1930. 

4—Factors in the Selection of Coal for Underfeed Stokers, 
presented at annual meeting of ASME, December 5, 1935, 
Coat HEAT, page 18, December, 1935. 

3—Safe Furnace Proportions Prevent Smoke with Under- 
feed Stokers. Power, page 596, November, 1935. 

4—Adaptability of Various Coals for Use with Stokers, 
George G. Ritchie, Coat-HEAT, page 10, March, 19365. 

2,3,4,5—Automatic Coal Heat with Mechanical Stokers, 
published by Committee of Ten, Coal & Heating Industries, 
307 N. Michigan Ave., Chicago, price 25c. 

1—Domestic Burners for Pennsylvania Anthracite, Com- 
mercial Standard CS48-34, Superintendent of Documents, 
Washington. D. C., price 5c. 

1—Underfeed Combustion. Bulletin 378, Bureau of Mines, 
U. S. Department of Interior, Superintendent of Documents, 
Washington, D. C., price 10c. 

2,3—Effect of Setting Heights on Efficiency and Output 
of Stokers, Report L-2057, Anthracite Institute, Primos, Del- 
aware Co., Pa. 


Effective Temperature 


Referring to the study “Effective Temperatures as an 
Index of Air Conditioning Need,” by J. E. Hitlin and G. W. 
Hart, published in HEATING & VENTILATING, December, 1935, 
I should be greatly interested to know the reason why the 
scales of dry bulb temperature and “effective” temperature 
are different on the chart, presented in this study ........ 


Vienna. H. L. 


pivespoia Arey eseeanes regarding our article in the December, 1935, 
IRAE eis oewsee In our chart, we superimposed the three 
independent curves for the sake of convenience in trans- 
lating any specific “effective temperature” value into the 
component dry bulb temperature and relative humidity 
readings from which it was derived. We had no specific 
reason in mind for establishing the scales in any position 
with respect to each other. Our chart was designed simply 
to indicate comparative severity of weather conditions by 
reference to an effective temperature scale, upon which we 
spotted the comfort zone limits as defined between 69° and 
73° “effective temperature.” 


J. E. HITLIn 


Long Island City. G. W. Hart 
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Heat Loss Tables 

Can you tell me where I can find tables of B.t.u. heat 
Joss coefficient for computing radiation? 
oswego, N. Y. 


Complete tables on heat loss coefficients have been pre- 
pared and will appear during the next few months in Hkar- 


K. C. B. 


ing & VENTILATING. The first of these are found in the 
article “Getting Down to Fundamentals” in this issue. 


® 
Utica Degree-Days 


I am enclosing two curves made up from our degree-day 
records that present an interesting method of studying fuel 
requirements. 

1.—‘“Fuel Use by Months” (Fig. 1) shows graphically the 
per cent of fuel used by months based on degree-days in 
this area. We have furnished copies of this to fuel dealers 
locally with the idea in mind that a customer who com- 
plains in December or January “I am burning too much 
fuel—it’s no good,” can be shown in a graphic way that 
fuel consumption is high in certain months. 


ONTH 
id 
o 


SEPT. | OCT. NOV. OEC. JAN. FEB. 
(67 426 767 1140 1242 et 991 $87 244 
% AVERAGE DEGREE-DAYS PER MONTH DURING THE PAST 24 YEARS 


MAR. APR. | MAY YR. 


PERCENT OF FUEL REQUIRED BY M 


6766 


Fig. 1. Per cent of total season’s fuel supply used each 
month in Utica, N. Y., and vicinity. 


2—‘“Coke Use Indicator” (Fig. 2) is another way of 
setting up our degree-days. We accumulated the average 
per cent of degree-days by months for the nine months 
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Fig. 2. Coke use indicator used to estimate fuel consumption. 


(September through May)—drew a smooth curve through 
them and so developed the “fuel use curve.” (This was made 
up five years ago, using 20 years of degree-days). Of course, 
wind velocity is not considered. To check this chart we 
approximated the fuel use (Niagara Hudson Coke) every 
two weeks in each of 10 Utica homes and then checked it 
against our “fuel use curve.” We found that the per cent 
of fuel used each month as a part of the total for the fuel 
burned for the nine months was remarkably close to this 
curve. 

Often coke customers come in who live in average houses 
and say “we have burned so many tons of coke since Sep- 
tember 1—how much more do you think we will need?” 
We can approximate from this curve the additional amount 
that they would need based on average weather. 

Any architect, engineer, or fuel dealer could build these 
curves in a similar way for his own community. We use 
these graphs constantly in the sales of coke or gas for home- 
heating. We know definitely that our sales of coke or gas 
for home-heating vary directly with the degree-days in any 
month and so watch our degrees each month as reported. 
For example, the degree-days for December, 1935, were 
1,358—that shows the coldest December since December, 
1910, on the chart mailed to you (Table 1). 

These data are sent as an offering toward the construc- 
tive use of degree-days by heating men in their own com- 
WHIGIO®® o6 6 5 cic cccceweds 

R. C. EDMUNDS, 
Manager Coke Sales 


Utica, N. Y. Utica Gas & Electric Company. 


TABLE 1.—DEGREE-DAYS FOR UTICA 

































































YEAR SEPTEMBER | OCTOBER NovemsBer | Decemper | JANUARY | FEBRUARY Marcu APRIL May ToTaL 
IQIO-II ..... 236 434 870 1,364 1,147 1,064 1,116 690 31 6,952 
IQII-I2 ..... | 275 496 900 992 1,550 1,260 1,116 630 248 7,467 
1912-13. ..... 258 341 630 899 930 1,148 806 420 217 5,649 
1913-14 ..... 195 279 630 930 1,209 1,372 1,023 630 93 6,361 
IQI4-15 «| 192 310 1,020 1,240 1,209 1,036 992 330 310 6,639 
19m§-16 ..... 227 372 750 1,147 | 1,116 1,334 1,240 570 248 7,004 
1916-17. ..... | 230 434 840 1,170 1,333 1,288 1,054 690 496 7,535 
1917-18 = ..... l 94 589 930 1,457 1,488 1,120 868 510 31 7,087 
1918-19 ..... | 295 248 630 992 1,044 952 899 540 155 5,755 
1919-20 ..... 94 310 720 1,240 1,457 1,131 868 600 155 6,575 
1920-2r ..... 100 186 750 992 1,116 952 651 330 124 5,202 
1921-22 .....) 66 434 810 1,170 1,457 1,131 899 570 93 6,630 
1922-23 ..... | 99 465 750 992 1,364 1,288 1,116 570 248 6,892 
1923-24 ..... 140 465 750 992 930 1,334 992 630 403 6,636 
1924-25 ..... 290 465 780 1,271 1,426 980 868 570 385 7,035 
1925-26 ..... | 262 642 791 1,099 1,221 1,171 1,120 699 275 7,280 
1926-27. ..... | 302 488 730 1,252 1,241 1,023 870 618 322 6,846 
1927-28 .ecee | 130 413 714 1,184 1,269 1,261 1,099 727 328 7,125 
1928-29 ..... | 231 440 812 1,074 1,356 1,266 867 601 344 6,991 
1929-30 ..... 144 563 803 1,250 1,309 1,183 1,060 688 345 7,345 
1930-31 ..... | 199 507 761 1,212 1,392 1,251 QI5 588 282 7,107 
1931-32 ..... eat 416 584 1,083 975 1,146 1,164 736 292 6,507 
1932-33 ..... 184 400 920 1,062 1,062 1,115 1,087 588 220 6,638 
1933-34 ..... 131 522 1,018 1,304 1,212 1,540 1,101 572 217 7,617 
1934-35 ..... 61 542 644 1,229 1,410 1,171 941 611 462 7,071 
Torat (25 yrs.) 4,546 10,761 19,537 28,597 31,223 29,517 24,732 14,708 6,324 169,945 
AVERAGE 182 430 781 1,144 1,248 1,181 989 588 253 6,796 
% or Torar.. 2.69 6.18 11.5 16.83 18.4 17.4 14.6 8.65 3.75 100.00 
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° EDITORIALS : 





Follow Apartment House Work 


Last year we predicted that much modernizing work 
would be found in apartment houses. It now develops that 
the prediction was fully borne out. At that time we called 
attention to the favorable factors which led to the conclu- 
sion that apartment house owners would be active. These 
factors included increased occupancy, better collections, and 
indications that rental rates would be 
increased. Now these factors are even 
more marked than they were then. Re- 


\Vhat does it mean. for instance, to read that “residential 
construction in 19385 was double its volume in 1934” Unless 
we know something more about the individual increases 
that went to make this overall statement correct? As jt 
stands, the statement not only conveys little, but is cur- 
rently being taken to mean that the construction of de- 
tached residences doubled in 1935. Nothing is included to 
indicate that the reported construction of new apartment 
houses increased 235%, or that housing 
developments increased 260%. Neithey 
does the statement as it stands take 





cent surveys show average apartment 











note of the fact that one and two-family 





house occupancies of 94%, with some 





cities reporting all such space rented 








100%. Nearly $100,000,000 worth of new 








apartment houses were built in 1935 





and the increased percentages of occu- 
pancy are in the face of this new con- 
struction. In other words, even though 
there was active construction it did not 
catch up with the demand. 

Now we predict that 1936 will see 
both modernizing and new construction 
of apartment houses go forward to an 
extent that will surprise those who 
aren’t watching developments closely. 
So much attention has been given to at- 
tempts to develop new and cheaper detached houses, espe- 
cially those of the prefabricated type, that attention has 
been drawn away from the progress made in furnishing 
satisfactory housing in multiple-units under one roof, Again 
we say, keep up to date on the apartment house situation. 
There are opportunities there. 





Tee e UNNI YYY 


aa aal 


Keep the Meaning Clear 


The words “housing” and “residential” are often seen in 
the press these days. Both seem respectable enough but 
both are in way of being over-publicized and misinterpret- 
ed. Don’t be misled by the meanings now being attached 
to them. 

Just now the word “housing” is being twisted to mean 
“houses.” Now as a matter of fact, the word housing really 
means something akin to shelter, and shelters include all 
kinds of places where people live—tenements, shacks, tents. 
igloos, sodhouses, detached frame and masonry houses, two- 
family houses, apartment houses, hotels, clubs, and palaces. 
When housing is mentioned you should be sure to find out 
whether it is used in its broad or its narrow meaning be- 
fore jumping at conclusions. 

Much the same is true of “residential,” for it is being 
interpreted to mean “residences” in the sense of one and 
two-family residences. As a matter of-fact, no such restric- 
tion of meaning is justifiable. Yet the newspaper press 
especially implies this meaning persistently, and unless you 
are wary you will be led into wholly erroneous impressions. 
Unfortunately, equally indefinite and misleading impres- 
sions can be obtained if the word is applied too broadly. 
So long as this situation persists we believe that the word 
should be looked on with suspicion. 

We also believe that the usefulness of both words will 
disappear entirely unless their meanings become more 
specific. 





dwellings accounted for but 60% of the 
total “residential” new construction 
while multi-family accommodations ac- 
counted for the other 40%. Neither 
does the statement disclose that of all 
the reported new building construction 
in 1935, only about 25% was done in 
one and two-family houses. 

Suppose you were to take all the 
ballyhoo about housing and its future 
problems and promise too much to heart 
at present, and at the same time were 
to accept the implication placed on sta- 
tistical reports on “residential” construc- 
tion. It is quite possible that you would 
he misled into believing that the bulk of the business and 
the interest is in catering to the market represented by 
the one- and two-family residence. If you did you would 
be concentrating on one-fourth of the volume and turning 
your back on three-quarters of it 


Control is the Thing Today 


Operating control is the central consideration in today’s 
heating, ventilating, and air conditioning plants, having 
gradually eclipsed the peak capacity consideration. It used 
to be that if a plant could be put in to meet a guarantee 
which called for “70° at zero outside” that was all that 
was asked for. The purchaser was often secretly pleased 
if he would get a dependable guarantee in such terms, If 
he could just be assured that the plant wouldn’t fail him 
on the worst day—that was all that could be expected. 

Now what do we find? Well, the best specifications cer- 
tainly are not limiting their requirements to a capacity 
statement, which is merely one of the things wanted. Now 
the informed purchaser wants to know whether the plant 
is going to maintain the inside temperature at all outside 
temperatures as well as at zero degrees. He is showing in- 
creasing signs of interest in relative fuel costs to get this 
done. Operating control is and ought to be recognized as an 
integral part of design, and equipment to accomplish suit- 
able control in operation is coming to get consideratien at 
the same time when systems are being selected and heating 
surface is being sized. We confidently believe that the time 
will come when the capacity-at-peak statement will dis- 
appear altogether as capacity will be a sort of tacitly under- 
stood minimum requirement, just as the ability of a motor 
car to take all ordinary hills on high is now assumed with- 
out argument. Plants will be judged on their day-to-day 
performance operating under suitable control, and not on 
their abilitv to get bv the peak. 
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industrial Dust 


It is only in the past few years that the subject of the 
health of workers in dusty trades has been receiving the 
attention that it deserves. The importance of this subject 
can be realized when it is known that the workmen em- 
ployed in the dusty trades comprise the largest group ex- 
posed to any one industrial hazard. 

The purpose of this bulletin is to present the methods 
and instruments used in conducting dust studies in in- 
dustry, the manner of interpreting the results of such 
studies, and their practical applications to industrial prob- 
lems, especially those phases dealing with the control of 
the dust hazard. The material in this bultetin is based 
largely on the practical experience gained by the authors 
in engineering studies of the dust problem in numerous 
industries in the United States. 

[“The Determination and Control of Industrial Dust.” by 
J. J. Bloomfield and J. M. Dallavalle, U. S. Treasury De- 
partment, Public Health Bulletin No. 217. Paper bound; 
62 9 in.: 167 pages. For sale by the Superintendent of 
Documents, Washington, D.C. Price 15¢.| 


Boiler Reference Book 


The 1936 edition of the Pape-Swift boiler reference book 
has just been published. This book contains data on many 
obsolete and discontinued types of boilers, along with spe- 
cifications of boilers of many manufacturers whose products 
were not listed in either the 1934 or 1935 edition. The three 
editions of this book furnish information on practically any 
type of heating boiler in use in the United States. 

To make it possible to quickly locate information on any 
particular boiler, a master index has also been published. 
The index really transforms the Pape-Swift books into a 
boiler reference system, and should prove to be a great 
time saver to anyone requiring boiler information. 

[“The Pape-Siwift Boiler Reference Book—1936 Edition,” 
published by John S. Swift Co., Ine., 105 South Ninth St.. 
St. Louis, Mo. Paper bound; 5% x 8% in.; 324 pages. Price 
S? plus 10¢ for postage. Master Index furnished free with 
each order. | 


1936 ASHVE Guide 


In the 14th edition of the Guide a large amount of new 
and revised authoritative engineering data has been as- 
sembled from a variety of sources on the subjects of heat- 
ing, ventilating, and air conditioning increasing the con- 
tents of the technical data section to 792 pages. The engi- 
neers and technicians who compiled this new volume have 
included in it the latest researches of the ASHVE Labora- 
tory and cooperating institutions. 

Four new chapters have been added to fulfill the requests 
for more detailed information on the subjects of refriger- 
ation, drying, electric motors, and railway air conditioning. 
Included in the chapter on refrigeration are descriptions 
of the various theoretical and practical cycles with illus- 


trated diagrams and thermodynamic tables of the most 
common refrigerants. Special consideration is also given 
to absorption, adsorption, steam ejector and reverse cycle 
systems of refrigeration. The chapter on railway air con- 
ditioning discusses the most recent trends in passenger car 
installations. Curves and tables showing the costs per car 
mile for various types of cooling systems are given with 
cost equations which take into consideration the various 
mechanical efficiencies applicable to tractive power. 

Another feature is the new table of saturated water vapor 
extending over a range from 130° to + 200° with heat con- 
tent values based on the varying values of specific heat for 
air. 

In addition to the new material, the other chapters have 
been carefully checked and reviewed and in some cases the 
text has been completely rewritten so as to conform to more 
recent engineering practices. All of the information on unit 
heaters, ventilators, coolers and air conditioners has been 
correlated in one chapter with several additional sketches 
to illustrate the units now available. System character- 
istics of fans with curves to illustrate the effects of speed 
or system changes on fan operation have been added. 


[“The American Society of Heating and Ventilating En- 
gineers Guide—1936.° published by the American Society 
of Heating and Ventilating Engineers, 51 Madison Ave., 
New York. Flexrible binding; 6 x 9 in.; 792 pages in tech- 
nical section and 254 in catalog section. Price $5.] 


A Heat Insulated Greenhouse 


Last year a radical departure from common practice in 
heating greenhouses was tried out at the Boyce Thompson 
Institute of Plant Research at Yonkers, N. Y. A greenhouse 
was constructed having its sides, ends, floor, and half of 
the roof made of heat insulating materials entirely opaque 
to light. A single row of sash on one side of the roof was 
made of large panes of glass 24 in. wide and 32 in. long. 
In order to admit the maximum amount of light during the 
winter months when sun intensities are lowest, the sash 
was set at an angle of 52% degrees to the horizontal. This 
setting places the glass in a position normal to the sun’s 
rays at noon on November 5 and February 5. 

The house was equipped with 300-watt lamps and the 
heat from these lamps was the only heating used in the 
house aside from the radiant energy of the sun. The lamps 
were controlled by a thermostat set to maintain the tem- 
perature between 62° and 68°. Under these conditions even 
in zero weather the lamps never burned when the sun was 
shining. On dark gloomy days the lamps burned occasion- 
ally. During the night with zero weather outside, the lamps 
came on about every half hour and burned for about 10 
minutes. In general the total lighted period was about four 
hours in each 24. This happens to be just the right amount 
of supplemental lighting to be of greatest benefit to the 
plants. 

Various flowers were raised in this house in comparison 
with similar plants raised in conventional all-glass type of 
greenhouse. The plants in the heat-insulated house grew 
larger and faster than in the conventional house Snap- 
dragons, for example, bloomed eight weeks earlier. 

[“A Heat Insulated Greenhouse.” by Lawrence C. Porter. 
Published in “Agricultural Engineering.” December, 1935, 
page 487. Approrimately 600 words, illustrations. } 
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NEWS OF THE MONTH 





General Motors Merges Its 
A.C. Companies 


DayTon, OHI0O—General Motors Cor- 
poration has organized a new company 
for the marketing of year ’round air 
conditioning and automatic heating 
products. 

The new company will be known as 
Delco-Frigidaire Conditioning Corpora- 
tion. Its general headquarters will be 
in this city and sales headquarters for 
all eastern states will be located in 
New York City. 

Organization of Delco-Frigidaire Con- 
ditioning Corporation will place under 
one direction the marketing of sum- 
mer air conditioning equipment man- 
ufactured by Frigidaire Division and 
of winter air conditioning and auto- 
matic heating equipment manufactured 
by Delco Appliance Division. Manu- 
facturing of the different types of air 
conditioning products will remain with 
Frigidaire and Delco Appliance Divi- 
sions at their plants in Dayton, Ohio, 
and Rochester, N. Y. 





Contractors to Meet 
in Philadelphia 


NEw YorK—The Heating, Piping and 
Air Conditioning Contractors National 
Association will hold its 47th annual 
convention in Philadelphia May 25-27, 
with headquarters at the Bellevue- 
Stratford. A program with addresses 
by authorities on their respective sub- 
jects and reports of officers and com- 
mittees is being planned by the con- 
vention committee consisting of M. J. 
Chagnard, chairman, J. M. Anderson, 
J. C. Fitts, W. J. Olvany, and E. W. 
Tompkins. 

The local convention committee, 
headed by J. M. Anderson, is making 
plans for the entertainment of mem- 
bers and guests. 





A.C. for Capitol Building 


CHARLESTON, W. Va.—Part of the new 
$10 million West Virginia State Cap- 
itol Building recently was equipped 
with Kelvinator year ’round air con- 
ditioning. With the idea of installing 
air conditioning for the entire building 
some time in the future, the State 
Legislature authorized air conditioning 
for the Governor’s office and reception 
rooms, as well as the Museum and 
archives room. The equipment installed 
includes two suspended type air condi- 
tioning units and two 3-hp., water 
cooled, condensing units. The installa- 
tion is of the ceiling unit type with 
central station system and concealed 
grilles. 

The building has outside walls of 
masonry, 40 in. thick, and various 
ducts and fluted walls allow ready in- 
stallation. 


Gas Heat Used by 16% 
of Denver Homes 


DENVER—A door-to-door campaign by 
45 salesmen of the Public Service Com- 
pany of Colorado, a_ subsidiary of 
Cities Service, has been producing re- 
markable results, according to figures 
just released by officials of that com- 
pany. Between September 1 and the 
first of the year, 657 new gas heating 
units were installed in Denver homes, 
bringing the point of saturation in the 
use of that fuel as a heating commod- 
ity in the city to 16%. That is, one 
in every six homes now uses gas for 
heating. 

Although these salesmen are pri- 
marily out to sell the public on the 
use of gas as a heating fuel, they are 
also expounding the comforts and ad- 
vantages of air conditioning, still com- 
paratively new in this region. It was 
only three years ago that the Public 
Service Company made its first instal- 
lation of an air conditioning system in 
a private residence here. Of the 36 
units this company has installed in 
private homes since, 15 were put in 
service during the last year. 





N. Y. Schedules Home Show 


NEw YorK— The National Home 
Show and Building Exposition will be 
held in the Port of Authority Com- 
merce Building here March 23-April 4. 
The show is sponsored by New York 
City Better Housing Committee of 
FHA, of which Arthur R. Herske, vice- 
president of American Radiator Com- 
pany, is chairman, and by the Rehabili- 
tation and Modernization Association, 
Inc. A. S. Armagnac, formerly editor 
of HEATING & VENTILATING, is a member 
of the ‘executive staff in charge of the 
heating and ventilating section. 

The purpose of the show is to pro- 
mote rehabilitation, modernization, in- 
dustrial and home construction. 





A.C. Bureau Elects 


Boston—At the annual meeting and 
monthly dinner of the Air Condition- 
ing Bureau of Boston, January 22, held 
at the Hotel Westminster, the follow- 
ing officers were elected for 1936: 

President, Julius Daniels; vice-presi- 
dent, W. D. Wilkinson; treasurer, Ru- 
dolph Sommers; secretary, Daniel Ric- 
ker. Two new directors were elected 
for the three-year term—Lou Davis and 
R. V. Dunne. 





New OBI Members 


New YorkK— Oil Burner Institute 
membership continues to increase. New 
members include: Sherwood Brothers, 
Inc., Baltimore, and Webster Electric 
Co., Racine, Wis. 


Midwest Power Show Scheduled 


Cuicaco—Features of interest to the 
power industry are being incorporated 
in the programs of the Midwest Power 
Engineering Conference and Engineer. 
ing and Power Exposition to be held 
here April 20-24, according to a joint 
announcement by Frank D. Chase, 
president of the conference, and George 
EK. Pfisterer, manager of the expositiog. 

Engineers of national prominence 
will appear at the conference sessions 
to be held in the Palmer House in the 
morning and at the International Am. 
phitheater in the afternoon. The ex. 
position will be held at the Amphi- 
theater. 

Among the conference sessions al- 
ready organized are those on power 
economics, coal, refrigeration, and 
power transmission. One of the papers 
at the power economics session will 
be on “Trends in Power Research,” by 
C. F. Hirshfeld, Detroit Edison Com- 
pany. The coal session will include 
such topics as “Use Value,” “Equip- 
ment,” “Simplification,” ‘Fuel Econ- 
omy,” and “Coordination of Controls.” 
Joseph Harrington, Chicago engineer, 
will present a paper on “Simplification 
of Coal Sizing.” 

Insulation and refrigerants will be 
among the topics at the session on 
refrigeration. L. S. Morse, president 
of the ASRE will discuss “Power Used 
in Air Conditioning.” 





Railroads to Study A.C. 


New YorK—With a view to deter- 
mining what improvements, if any, can 
be made in air conditioning systems 
now in use, which ones are most suit- 
able for railroad use, and to what ex- 
tent they can be standardized so as 
to reduce the costs of installation and 
maintenance, a thorough study of the 
subject is to be made by the Associa- 
tion of American Railroads. The study 
will be conducted under the direction 
of L. W. Wallace, director of the equip- 
ment research division of the associa- 
tion. 

It is the purpose of this study to de- 
termine the relative efficiency and 
economy of the various types and 
whether the air conditions being ob- 
tained in the cars are satisfactory 
from the standpoint of the comfort 
and well-being of the passengers. 





Oil Up in Jersey 


Newark. N. J.—Effective December 2, 
tank car price of Essoheat No. 2 and 
No. 4 fuel oil was raised 44 cent per 
gal. in New Jersey at those points 
where the price was 6 cents or less. 
This change is chiefly effective in the 
Newark area where the price was in- 
creased from 6 to 6% cents per gal. 
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Birmingham Sets 1936 
A.C. Quota 


BIRMINGHAM, ALA.—The 1936 selling 
season was launched by members of 
the Air Conditioning Bureau of Birm- 
jngham at a luncheon January 14 fol- 
lowed by an inspection of the installa- 
tion in the new $1% million depart- 
ment store of Loveman, Joseph & Loeb. 

Estimates of the Bureau compiled by 
Leo M. Fried, engineer, are that 24 
installations totaling $175,000 worth of 
equipment should be made in Birming- 
ham in 1936. This compares with 22 
installations totaling 646 tons last year. 
The tonnage this year is not expected 
to be quite so great on account of the 
size (350 tons) of the Loveman, Joseph 
& Loeb job last year. 

The Birmingham Electric Company 
has announced it will cooperate fully 
with the dealers, making no air condi- 
tioning sales itself. The sales floor and 
windows will be loaned for display of 
equipment, the sales engineer will as- 
sist in making up estimates, and the 
10 commercial salesmen and 45 resi- 
dential salesmen for the company will 
turn over the names of prospects to 
the dealers. A program of direct mail 
and newspaper advertising is also be- 
ing drawn. 

The utility will also assist dealers 
in the sale of attic fans and commer- 
cial ventilation, estimates being that 
50 attic fans at an average price of 
$200 each and $20,000 worth of com- 
mercial ventilation will be sold during 
the year. Arrangements have been 
made to use 15 attic fan installations 
in various parts of the city for demon- 
stration purposes. 





Wood Refuse Burned by 
Heating Plant 


SPOKANE—The Central Heating Com- 
pany of Spokane used in 1935 large 
quantities of waste refuse from sur- 
rounding sawmills and planing mills 
for evaporating into steam 362,752,810 
lb. of water. In addition to other forms 
of waste fuel, or burnable material 
salvaged for heat, this district heating 
utility used 16,603 cords of lumber 
mill refuse, company statistics for the 
year show. 





Boston Group Elects 


Boston—Officers for 1936 were elect- 
ed by the Boston Oil Burner Associates 
January 14, as _ follows: president, 
Harry E. Mayo; vice-president, T. E. 
Shepherd; secretary, Fred E. Beckwith; 
directors, with the above, James Kelly, 
Jr., and Kai Layborne. 

Frederic V. Bell, U. S. Gypsum Com- 
pany, was the speaker of the evening, 
and gave a talk on rockwool insula- 
tion. He said that his company had 
produced 24 million sq. ft. of this ma- 
terial in 1935 and that the output 
would be doubled by July 1. 


COMING EVENTS 


FEBRUARY 13-14, 1936. Second An- 
nual Welding Conference, Texas Tech- 
nological College, Lubbock, Tez. 


APRIL 6-11, 1936. Southern Industrial 
Show, Textile Hall, Greenville, S. Car. 


APRIL 14-18, 1936. Twelfth National 
Oil Burner Show, Convention Hail, 
Detroit, Mich. 


APRIL 20-24, 1936. Midwest Power 
Engineering Conference (Palmer 
House) and Engineering and Power 
Exposition (International Amphitheat- 
er), Chicago, IIl. 


MAY 25-27, 1936. Forty-Seventh An- 
nual Convention of Heating, Piping 
and Air Conditioning Contractors Na- 
tional Association, Bellevue-Stratford 
Hotel, Philadelphia, Pa. 


JUNE 9-11, 1936. Short Course in Coal 
Utilization, Department of Mining and 
Metallurgical Engineering, University 
of Illinois, Urbana, Il. 


JUNE 16-19, 1936. National District 
Heating Association Convention and 
Exhibit, Pantlind Hotel, Grand Rapids, 
Mich. 


JUNE 22-24, 1936. Semi-Annual Meet- 
ing American Society of Heating and 
Ventilating Engineers and American 
Society of Refrigerating Engineers 
(Joint Meeting), Buck Hill Falls, Pa. 





Stoker Symposium Sponsored 
by Coal Company 


CINCINNATI—With over 75 represent- 
atives of coal companies, research 
agencies, and stoker manufacturers 
present from 27 cities, a symposium on 
stokers, sponsored by Appalachian 
Coals, Inec., was held here January 6 
at the Queen City Club. Prominent en- 
gineering authorities were on hand to 
hear J. F. Barkley, supervising engineer, 
U. S. Bureau of Mines, discuss “Coal 
Selection and Burning in Government- 
Owned Plants”; R. A. Sherman, Bat- 
telle Memorial Institute, Columbus, tell 
of the “Preliminary Findings in the 
Program of Bituminous Coal Research, 
Inc.,” and to take part in the symposi- 
um which was designed to correlate 
development and research efforts that 
ultimately will help to increase satis- 
faction from the use of household 
stokers. 





A.C. Course at Columbia 


New YorK—A night course in air 
conditioning covering the period from 
February 5 to May 20 on Wednesday 
and Friday evenings is being given by 
the University Extension Division of 
Columbia University. The course is in 
charge of John Everetts, Jr. 


Chemical Men Discuss 
Heat Transmission 


NEw HAVEN, Conn.— Advances in 
heat transmission affecting the indus- 
tries, the home, and aeronautics were 
disclosed at a symposium of the divi- 
sion of industrial and engineering 
chemistry of the American Chemical 
Society, held at Yale University De- 
cember 31, 1935, and attended by 
scientists, engineers, and industrialists 
from all over the country. 

Prof. L. Washington, of Leland Stan- 
ford University, and M. Marks, of the 
Standard Oil Company of California, 
presented new data on the heating and 
cooling of air which, it was declared, 
will find many applications in the 
chemical industry, in power plant en- 
gineering, and in airplane engine de- 
sign. 

Prof. G. H. Montillon and D. F. Jurg- 
ensen, Jr., of the University of Minne- 
sota, showed that the very simple fac- 
tor of the angle of tubes in a condenser 
has an important bearing on the con- 
densing capacity. This development, 
it was said, will influence the future 
design of equipment used in a wide 
variety of industries. 

Other papers set forth new data of 
aid to the designer of condensers, 
evaporators, and heat exchangers which 
are used in numerous industrial fields, 
including petroleum refining, salt man- 
ufacture, sugar refining, power plants, 
and gas manufacture. 


Fred R. Low 


Passaic, N. J.—Fred R. Low, nation- 
ally known engineer and journalist, 
died January 22 at his home here. He 
had been critically ill for several years. 

At the time of 
his death, Mr. Low 
was editor emeri- 
tus of the engi- 
neering magazine 
Power following 
42 years as its 
chief editor. One 
of his greatest ac- 
complishments 
was the work he 
did in connection with the codification 
of safety rules for the construction of 
steam boilers. He was a past president 
of the ASME and former mayor of this 
city. 

Mr. Low was born in 1860 in Chel- 
sea, Mass. In 1888 he left the Journal 
of Commerce to become the fifth editor 
of Power, which had been founded four 
years earlier, and continued in this po- 
sition until 1930. 

He is survived by his wife, a sister, 
four children, 14 grandchildren, and 
two great-grandchildren. 








Francis Howard Mason 
LOUISVILLE, Ky.—Francis Howard 
Mason, manager of the furnace filter 
division of American Air Filter Com- 
pany, Inc., died December 25, 1935. 
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PICTUR 


WINDOWLESS OFFICE BUILDING. (Below). 
Hershey Chocolate Corporation’s new office build- 
ing, opened December 28. Insulation and elimina- 
tion of heat loss through windows reduced the total 
of summer cooling and winter heating loads by an 
estimated ‘, Two separate air conditioning sys- 
tems by York Ice Machinery Corporation are 
installed. To the left are shown 
W.F. R. Murrie, president, Hersh- 
ey Chocolate Corp., A. B. Snavely, 
chief engineer of Hershey, and 
W. S. Shipley, president of York, 
inspecting the air conditioning 
apparatus. 


b- 
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PARAGRA 


UNIT HEATERS IN HOTEL ROOM. (Below). Unit heaters are more and more being used for commercial and _ resi- 
Square Hotel has six Fedders unit heaters, one cabinet housing the radio loud- 
the walls and return grilles at the floor levels. The heaters have three- 
speed controls. The management is enthusiastic about the quiet operation as well as the uniform temperature maintained. 


dential applications. 





Boston's Copley 
speaker. Circulating ducts are placed within 


REFRIGERATION IN PER- 
SIAN DESERT. (Left). 
High mud walls on _ the 
south and west protect these 
conical mud _ refrigerators. 
A hole 30-ft. deep equal ‘n 
diameter to the cone top is 
dug underneath. Here ice 
from the mountains is 
placed during the winter 
months and covered with 
earth for use during the hot 
summer. Photo by Ewing 
Galloway. 
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HEATING THE LEAGUE OF NATIONS BUILDING. The 
*15 million home of the League nearing completion in 
xeneva, Switzerland, has an oil-fired boiler, as shown above. 
The view below shows the fan room which is part of the 
elaborate air conditioning system. Photos by Swift. 
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NEWS OF THE MONTH 








WITH THE 


The Allen-Bradley Co., Milwaukee, 
Wis., has appointed S. A. Rhodes, 2015 
Main St., Cromwell, Conn., as repre- 
sentative in the Connecticut territory, 
replacing R. B. Soderberg. 


American Gas Products Corp., New 
York, has appointed H. H. Dugdale 
vice-president in charge of sales. Mr. 
Dugdale has been general sales man- 
ager of the corporation since 1927. 
This company has also appointed Har- 
old Massey, formerly sales engineer 





H. H. Dugdale 


Harold Massey 


in the home office, to the position of 
assistant general sales manager. Mr. 
Massey entered the employ of Amer- 
ican Radiator Company in 1930 as a 
designer of gas appliances. 


Crane Co., Chicago, has established 
a division of research and development 
to maintain and enhance progress in 
its field and foster invention of new 
products. The research and develop- 
ment work formerly handled by vari- 
ous departments and subsidiaries will 
be expanded and centralized in the 
new division, which will be responsible 
directly to the president, with the 
vice-president of manufacture and the 
vice-president of sales acting in a co- 
ordinating capacity. 

M. W. Link has been appointed di- 
rector of the new division, and B. A. 





B. A. Parks 


M. W. Link 


Parks will be assistant director. C. A. 
Olson will devote his time to heating, 
and R. H. Zinkil, research engineer, 





C. A. Olson 


R. H. Zinkil 








MANUFACTURERS « « © © © © © «© @ @ 


will be in direct charge of plumbing 
products. They will study character- 
istics and applications of various 
metals and materials to the company’s 
products; originate new lines of prod- 
ucts, and cooperate with the manufac- 
turing department to produce new and 
improved products. 


Julien P. Friez & Sons, Inc., Balti- 
more, Md., has appointed Sheffler- 
Gross Co., Inc., Drexel Building, Phila- 
delphia, Pa., as representative in the 
Philadelphia area. 


Gorton Heating Corp., Cranford, N. J., 
has appointed M. G. Limbach Co., 5005 
Euclid Ave., Cleveland, as its repre- 
sentative in that territory. 


Kelvinator Corp., Detroit, Mich., has 
appointed the Wittenmeier Machinery 
Co., Chicago, one of the oldest manu- 
facturers of commercial refrigeration 
equipment in the country, as distribu- 
tor for its air conditioning equipment 
in the Chicago territory. Entering the 
refrigeration business in 1903 with the 
first carbonic compressor made in this 
country, the Wittenmeier company 
started in the air conditioning busi- 
ness with a hotel installation in Chi- 
cago in 1908. It has specialized in 
hotel and theater installations. Stephen 
Schotes is presicent of the Witten- 
meier company and E. F. Bergman is 
vice-president. 


Link-Belt Co., Chicago, has moved 
its district sales office in St. Louis 
from 3638 Olive Street to 1018-21 Lou- 
derman Building, 317 North 11 Street. 
Howard L. Purdon is district sales 
manager. 


National Fan & Blower Corp., Chi- 
cago, Ill., has appointed K. E. Whit- 
man as. vice-president and general 
sales manager. Mr. Whitman has been 
associated with the fan, blower and 
unit heater industry for the past 14 
years. 


National Radiator Corp., Johnstown, 
Pa., has appointed T. A. Novotney 
manager of convector sales. He will 
be located at 101 Park Ave., New York. 
Some years ago Mr. Novotney served 
as manager of the Buffalo branch sales 
office, which position he relinquished 
upon being appointed manager of the 
corporation’s research department. He 
continued to serve as head of the re- 
search department until about a year 
ago, when he was appointed assistant 
to the general manager of sales, de- 
voting most of his time to promoting 
the sale of convectors. 


National Radiator Corp., Johnstown, 
Pa., has appointed Nimrod H. Yates 
manager of its Baltimore branch terri- 
tory and Paul B. Holmes manager of 
the Washington branch territory. Mr. 
Yates has been in the service of the 
corporation since 1922, having been 
located at Salisbury, Md., for some 
years, while Mr. Holmes has served 


oes 
as a sales representative of the radi 
ator concern in Washington since 1918 
Both the Baltimore and Washington 
branch territories were under the su- 
pervision of a joint managership which 
was held for many years by the late 
John E. Jacob. 


Norge Div., 
Borg-Warner Corp. 
Detroit, has ap- 
pointed George 
Mcintyre, Newark, 
N. J., vice-presi- 
dent in charge of 
national buyers’ 
activities. He will 
also act in an ad- 
visory capacity on 
finance for Norge 
distributive organization. Mr. McIntyre 
maintains his connections as officer 
and director of several corporations 
affiliated with Beneficial Management 
Corporation. 





Owens-Illinois Glass Co., Toledo, 
Ohio, has promoted Stanley J. McGiv. 
eran, manager of sales merchandising, 
to assistant general sales manager of 
all the company’s divisions. Mr. Mc. 
Giveran has been manager of sales 
merchandising since last June. 


Pernot and Rich, Inc., manufacturer 
of air conditioning equipment, has 
moved to 2546 San Fernando Road, 
Los Angeles. 


Geo. P. Reintjes Co., Kansas City, 
Mo., has appointed Alex. Girtanner as 
New York representative on the sale 
of its furnace wall and arch construc- 
tion. His office is at 30 Church St. 


Republic Steel Corporation has 
moved its general office force from 
Youngstown to Cleveland, where it 
will occupy floors 13 to 16 inclusive in 
the former Medical Arts Building, re- 
cently renamed the Republic Building. 
In addition to the numerous Republic 
departments affected by the change 
the sales offices of the Newton Steel 
Company will also be located in the 
Republic Building. The sales offices 
of the Alloy Steel Division of Repub- 
lic will remain in Massillon, Ohio. 


H. A. Thrush & Co., Peru, Ind., has 
appointed Thos. S. Thibauld as assis- 
tant to James S. Blackmore, the com- 
pany’s factory representative in the 
greater Philadelphia territory. Mr. Thi- 
bauld was formerly with Hart & 
Crouse and J. D. Johnson. 


York Ice Machinery Corp., York, Pa., 
has elected S. E. 
Lauer, formerly 
general sales man- 
ager, vice - presi- 
dent in charge of 
sales. The promo- 
tion was announc- 
ed at the annual 
meeting of the 
board of directors 
in January. 
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Nesbitt Heat Transfer Surface 


NAME—Nesbitt heat transfer surface. 
PURPOSE—For steam heating in blast sys- 
tems and smaller applications, i ta 
JRES—Use of two internal tubes in- 
oy oer tubes to which fins are attached. 
Exterior tube connects steam and return head- 
ers as does the smaller internal tube. The 
larger internal tube extends from the steam 
header one-half the length of the heater and 
is pierced with a number of small orifices 
through which steam is fed to the steam half 
of the finned or exterior tube. The smaller 
internal tube is similarly pierced for the half 
of its length which projects beyond the larger 
tube. All orifices are metered to admit the 
proper proportions of steam to each half of 
the heater. This together with proper spac- 
ing of the orifices is said to assure uniform 
steam distribution throughout the heater, re- 
gardless of steam pressure or quantity of 
steam supplied, and consequently gives air 
uniformly heated over entire face area of 
heater. While these tubes are new for fan 
system surface they have been used for five 
years in the radiators of unit ventilators made 
by the manufacturer. 
MADE BY—John J. Nesbitt, Inc., Holmes- 
burg, Philadelphia, Pa. 





Friez Windowstat 


NAME—Windowstat. 

PURPOSE—To control excessive condensa- 
tion on windows during cold weather. 
FEATURES—Consists of humidity sensitive 
instrument in close proximity to the window 
and at a point where the sensitive element 
detects a too high moisture condition at that 
point. When this is reached the device 
through its electrical contacts overrules the 
wall humidistat and shuts down the humidifier 
until such time as further humidity can be 
added without condensation occurring. Can 
also be used in connection with a fan, in the 
case of display windows, to blow warm air 
over the window and increase the temperature 
and consequently the capacity of the window 
to carry condensation without moisture. 


MADE BY—Julien P. Friez & Sons, Inc., 
Baltimore, Md. 











York Industrial A.C. Unit 


NAME AND MODEL NUMBER—Industrial 
air conditioning unit FB-500, FB-800, FB- 
1400, and FB-2000. 

PURPOSE—Industrial air cooling with a 
maximum cooling effect and low operating 
cost. 


FEATURES—Can be installed with or with- 
out distributing ducts. Furnished in either 
high or low operating types with automatic 
float control of refrigerant. Unit enclosed in 
heavy steel casing fully braced. Fans are of 
quiet operating multiblade, double inlet type 
providing low outlet veloc‘ties with V-belt 
drive. Cooling and dehumidifying surfaces are 
of 34 in. full weight pipe, bent from single 
lengths and fabricated. After bending, coils 
are annealed to eliminate all internal strain. 
Thermostatic regulation of refrigeration oper- 
ation is by control of flow of refrigerating 
element. 


SIZES AND CAPACITIES—Wide range. 
Each unit has guaranteed rating. 
MADE BY—York Ice Machinery Corp., 


York, Pa. 








J-M Pipe Covering 


NAME—Rock Cork pipe covering. 
PURPOSE—Pipe insulation for cold lines. 


FEATURES—Product of same basic material 
as Rock Cork sheets. Made up of water- 
proofed rock wool and has _factory-applied 
waterproof jacket. Fittings are insulated with 
multiple layers of Zerotex, a waterproofed rock 
wool designed fcr the purpose. 
MADE BY—Johns-Manville 
York, N. Y. 


Corp., New 





Inland Hi-Steel 
NAME—Hi-Steel. 


PURPOSE—A corrosion-resistant steel said 
to have a high degree of uniformity and phys- 
ical characteristics as well as workability. 
FEATURES—Has minimum yield point of 
60,000 Ib. per sq. in. for gages lighter than 
% in., and 55,000 lb. in high strength. Min- 
imum ultimate tensile strength is 70,000 lb. 
per sq. in. 

MADE BY—ZJnland Stcel Co., Chicago, IIl. 








Gaskoal Pulverized Coal Boiler 


NAME—Gaskoal unit. 


PURPOSE—Building heating using pulverized 
coal. 


FEATURES—Burns coal pulverized to a fine- 
ness of 93%, 200 mesh, Pulverized fuel is 
delivered to the storage hopper in the consum- 
er’s basement by a hose under 4-lb. pressure. 
After coal is stored in hopper it is fed by 
feeder using a toothed wheel which carries 
coal through tube where it is taken by vacu- 
um into inlet of exhaust fan, then through 
flexible tubing to burner nozzle. Secondary air 
is supplied by exhauster through tube leading 
into burner assembly housing. Automatic ther- 
mostatic control. Gas flame acts as pilot and 
ignites pulverized fuel and air mixture. 


MADE BY—Gaskoal Corp., Chicago, IIl. 





Spencer Limit Control 


NAME—Thermostatic control for bonnet, fan, 
and duct service. 

FEATURES—Available in a low cost unit 
with a voltage range up to 250 volts. Has 
adjustable range and adjustable differential. 
Swivel mounting bracket. Is mounted with 
element in plenum chamber. Used as either 
high limit control or as fan switch to permit 
fan to operate only when heat is available. 
MADE BY—Spencer Thermostat Co., Attle- 
boro, Mass. 





Power Takeoff for Welding 


NAME—Power takeoff. 


PURPOSE—For taking off power from motor 
truck for driving welding generator. 
FEATURES—Adaptable to all makes and 
models of trucks. Can be controlled from the 
driver’s seat by single lever. While welding, 
speed of the truck motor is controlled by a 
fly-ball type mechanical governor. 

SIZES AND CAPACITIES—Power supplied 
by any leading make of 1%4-ton truck is 
sufficient to drive a 200 or 300 ampere weld- 
ing generator. Weighs roo Ib. installed. Trans- 
mits 120 brake horsepower at 2,800 r.p.m., 
220 ft. Ib. torque. 

MADE BY—The Hercules Steel Products Co., 
Galion, Ohio, in conjunction with The Lincoln 
Electric Co., Cleveland, Ohio. 
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B. & J. Cage Unit for Traps 
NAME-—Barnes & Jones cage-unit. 
PURPOSE-—For replacement of thermostatic 
unit in radiator trap. 

FEATURES—Complete thermostatic unit 
locked in adjustment with any radiator trap. 
Can be replaced easily and quickly by un- 
skilled labor with no spec:al tools and no ad- 
justments. 

MADE BY-—Barnes & Jones, Inc., 
Plain, Boston, Mass. 


Jamaica 





Syncro-Flame Oil Burner 


NAME AND MODEL NUMBER—Mon-O- 
Unit Syncro-Flame model RH _ oil burner. 
FEATURES—Simplicity of arrangement where- 
by the power plant of the burner can be re- 
placed in less than 15 min. One end of motor 
shaft drives the pump to which are attached 
strainer and pressure regulating valve: other 
end is attached to fan. 
MADE BY--Syucro-Flame 
TTartford, Conn, 


Burner 


Corp.. 


Carbondate Condensing Units 
NAME— Full line of condensing units. 
FEATURES--A full series of models designed 
for Freon and methyl chloride. Air cooled 
models have shrouded condensers and are 
suited for installations where adequate waier 
supply is not available at a reasonable cost. 
Water cooled models of 3 hp. and over have 
horizontal shell and tube condensers mounte | 
on a heavy welded base. These are particu- 
larly well suited to air conditioning require- 
ments. They have V-type compressors of the 
heavy duty pattern with discharge and = suc- 
tion valves built on the feather valve princi- 
ple, all located in the heads to secure even 
temperature. Motor starting box and auto- 
matic control are fully protected, wired, and 
piped, ready for main connections. 


SIZES AND CAPACITIES-——Line includes 18 


sizes, from '4 to 25 hp. Air cooled models 
are from '4 to 2 hp. Water cooled models 
from 1% to 25 hp. 

MADE BY-—-C 
rison, N. J. 


arbondale Machine Corp., Har- 





Shepard Stoker 


NAME—-Home Heater. 
PURPOSE 
FEATURES—Underleed type stoker. 
SIZES AND CAPACITIES 
coal per hr. 

MADE BY 

cinnati, Ohio. 


A stoker for residential use. 
25 to 50 lb. of 


The Shepard Elevator Co., Cin- 





Spenser Thermostat 

NAME--Room thermostat. 

FEATURES Concealed contacts to provide 
for protection from dust, Has dead front 
with no live parts exposed in thermosiat. 
Available in three types. Standard, heat ac- 
celerator, and an outside compensated cooling 
control unit. Available with regular room 
mounting or with mounting accessories for 
special outlet box, conduit connection, wall 
plate for over-the-surface mounting, and stand- 
ard switch box with plain or switch plate. 
Switch plate is a transfer switch for changing 
thermostat from winter heating to summer 
cooling control or reverse. Klixon disc ther- 
mostatic elements used. Available in five fin- 
ishes: gold, chrome, brown lacquer, walnut 





bakelite, 
SIZES AND CAPACITIES. -For 250. vol 
service, 125 volt service, and 30 volt or less. 
MADE BY —-Spencer Thermostat Co., Attle- 
horo, Mass. 


and ivery plaskon 


Worthington Pump 
NAME AND MODEL NUMBER 
type DH centrifugal pump. 
PURPOSE —Hot well service and handlins 
liquids near their vapor pressures. Intended 
for power plants, heating systems, and air 
conditioning and refrigeration plants an] for 
handling volatile liquids against med'um 
heads. 
SIZES AND CAPACITIES Compact. Over- 
all floor space required by the largest mode] 
is 24 x 16 in. Capacities from ro g.p.m. 
against heads of 50 to 11o ft. with 12 in. 
submergence: 175 g.p.m. against heads of 59 
to 70 ft.. with 60 in. submergence. 
MADE BY —Worthineton Pump and Machin- 
ery Corp.. Harrison, N. J. 


Monoblo> 





Stay-Rite Boiler Cleaner 
NAME—Stay-Rite boiler cleaner. 
PURPOSE-—To remove oil and impurities 
present in new heating plants and in old sys- 
tems when they have become clogged. Also 
said to stop priming and foaming. 
MADE BY--Stay-Rite Co., Inc., 
Ohio. 


Cleveland, 





Emerson Type SR Motor 


NAME AND MODEL NUMBER Type SR 
single phase motor. , 
PURPOSE--To meet demand for a 
phase motor with a 
curve. 

FEATURES Efficient starting features 9/ 
repulsion motors and the approximately con- 
stant-speed load operation of the induction 
motor, Suitable for such applications as air 
compressors. commercial refrigerators, pumps, 
and other devices which have a heavy start- 
ing load or in which starting is prolonged on 
account of excessive friction. Has armature 
with both squirrel cage winding and repulsion 
winding. Both windings operate as such at 
all times. 

SIZES AND CAPACITIES—-Available — in 
1, 114, 2, and 3-hp. models, 1725 r.p.m, 
MADE BY—-The Emerson Electric Mfg. Co., 
Inc., St. Louis, Mo. 


single 
smooth — torque-spee | 


Anderson Air E.iminater 


NAME. -Air eliminator. 

PURPOSE- For discharging air from the 
company’s) Super Silvertop inverted — bucket 
steam traps. 


FEATURES Utilizes Spencer thermostatic 
disc. In cold) position disc curves out and 
away from three large auxiliary ports on the 
side of the inverted bucket. Air can_ then 


pass through the trap, The eliminator remains 
wide open until the critical temperature is 
reached. It then snaps abruptly to closed 
position, covering the ports. Trap then op- 
erates normatl:. Consequently, eliminator. is 
always either wide open for discharging air 
or tightly shut so that it is claimed there is 
no steam loss due to slow closing. 

MADE BY-—V. D. Anderson Co., Cleveland, 
Ohio. 





STEAM TRAP 
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(1) Conventional tupe air duct. (2) 
JZonolite air duct. (3) Zonolite air duct 
with insulation applied, 


Zonolite Air Ducts and Insulation 


NAME AND NUMBER. Zonolite air ducts 
and insulation. 

PURPOSE——A sound insulation (Zonolite) of 
which a duct made of wire mesh of a special 
weave to replace the sheet metal type has 
been developed. To the wire mesh is applied 
the insulation, the insulation making a_ solid 
covering. Consequently, no sound absorbing 
liner is necessary, as the insulation meets this 
requirement. Zonolite is a micaceous, non- 
ferrous, granular material of a bright golden 
color, with a thermal conductivity of 0.27. 
and in addition is efficacious as a sound in- 
sulator. The Zonolite is applicd to the duct 
in two coats of “% in. each. Other features 
include that of being fireproof, resistance of 
the insulation to part company with the wire 
mesh, and the ability to carry high air pres- 
sures. The complete duct is said to be less 
expensive than the conventional sheet metal 
duct with exposed insulation and a sound 
liner. 

MADE BY The Zonolite Corp., Detroit, 
Mich. 


Thermal Un.ts Window Type 
Cooling Unit 
NAME AND MODEL NUMBER 
window type air conditioner. 
PURPOSE- Circulating, cleaning, cooling ovt- 
side air for residential and commercial appli- 
cations. 


Model V8 


FEATURES- -Can be plugged into conven‘eni 
electrical outlet; requires no water or drain 
connections or ductwork to be installed in 
windows. the excess width of which can be 
blocked off with glass or wood. 

DETAILS OF OPERATION Return air is 
taken through large front grille shown at right 
of the illustrat‘on and discharged at the top 
of the unit. The window closes down over 
half of the cabinet just separating the high 
and low sides. There are iwo grilles with air 
intake to the condenser, one of which is shown 
at the left of the illustration. Outside air en- 
ters through these two grilles and discharged 








Interior of V8 window type air 
conditioner. 





Cabinet which houses V8 unit. 


again to the outside air over the condenser. 
thus giving separation to the evaporator and 
condensing sections of the unit. Conta‘ns a 
V8 type cylinder compressor employing Freon 
refrigerant, blower fan and filter, as well a- 
high side gage, oil tank and separator, strain- 
er, and] automatic high side cutout. A small 
water pump picks up moisture condensed bv 
the evaporator leading it to a well beneath 
the pump intake: this water is then sprayed 
over the air cooled condenser to assist con- 
denser cooling. Provided with casters so that 
it may be wheeled from room to room. 
SIZES AND CAPACITIES—-For installation 
where not more than '%-ton capacity is re- 
quired. Weighs 240 lb. Size 26 in. x 24 in. 
x 16 in., “%-hp. motor. 

MADE BY —Thermal Units Manufacturing 
Co.. Chicago, Ill. 


Friez Effectistat 


NAME. -Effectistat. 

PURPOSE—In connection with a thermostat 
to maintain a constant effective temperature 
regardless of the var ation in relative humid- 
ity. 

FEATURES- Device is essentially a thermo- 
stat with a variable point of dry bulb control 
to suit ihe relative humidity existing at the 
moment. If the humid'ty rises the dry bulb 
control is automatically lowered in the cor- 
rect ratio to maintain the effective tempera- 
ture unchanged: if the relative humidity falls. 
the point of dry bulb is automatically set to 
maintain the ccrrect ratio unchanged.  In- 
strument consists of a bimetallic temperature 
clement and muli!ple human hair sensitive 
humidity element. 

MADE BY Julien P. Friez & Sons, Inc.., 
Baltimore, Md. 


Wing Unit Heater 


NAME AND MODEL NUMBER-—-Unit 
heater type G. 

PURPOSE-—Garage heating and similar large 
spaces. 

FEATURES—Consists of combined electric 
and steam directional heater. Compact. Heat 
supplied from existing steam lines. Copper 
heating surface. 

MADE BY—L. J. Wing Mfg. Co., New 
York. 








Calrod Heating Unit 


NAME- -Calrod heating unit. 
PURPOSE—-Fer forced air heating of  rail- 
way cars on electrified lines, building heating, 
and various types of unit beaters. 
FEATURES- Consists of a steel-steath Cal- 
rod heating element with steel fins copper- 
brazed to the steel sheath. The copper-braz- 
ing process provides thermal contact between 
the fins and the unit sheath and delivers an 
increased amount of heat in a given space for 
a given rating. 

MADE BY-~ General Electric Co., Schenectady, 
N.Y. 


Paragon Periodic Firing Control 


NAME AND MODEL NUMBER — Periodic 
firing control, model LSF. 

PURPOSE--For regulating oil burners and 
stokers so that there is a delay between the 
cutoff and restart of the stoker cr burner to 
leve! off the difference between the relatively 
rapid drop in boiler pressure or temperature 
as compared to the slower drop in room tem- 
perature. 

DETAILS OF OPERATION- -In the morning 
firing proceeds in usual way until desired 
rcom temperature is. produced. During firing 
periods, pcr odic control is automatically dis- 
connected from existing circuits. When desired 
boiler pressure is reached, pressure control 
stops stoker or burner in usual way. Opening 
of motor starter which stops burner or stoker 
immediately sets periodic firing control in op- 
eration. This control opens Une through the 
normal restart position on pressure control 
and preven's heating unit from starting until 
set time delay has elapse, at which time peri- 
odic control reestablishes the starting line, 
heating un‘t starts in usual way, and periodic 
control stops, resets, and is ready for next 
period. A double pilot ight gives a visible 
figure through a glass bull’s-eye in the case 
during the operating period and a_cvtoil 
switch is provided to discennect the control 
when desired. 


SIZES AND CAPACITIES—Synchronous mo- 
tor operated wire for connection to 230 volts. 
60 cycles a.c.; 115 volts and 50 cycle types 
also available. 

Paragon Electric Co., Chicago, 1. 


MADE BY 
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Degree-Days for December, 1935 


Continuing HEATING & VENTILATING’s eighth year of publishing 


degree-day data for various large cities in the United States 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’°35 to Dec, 31, ’35 
Degree-days, Sept. 1, 34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, °35 to Dec. 31, ’35 
Degree-days, Sept. 1, ’34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’35 to Dec. 31, ’35 
Degree-days, Sept. 1, ’34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’35 to Dec. 31, ’35 
Degree-days, Sept. 1, ’34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’35 to Dec, 31, ’35 
Degree-days, Sept. 1, ’34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’35 to Dec. 31, ’35 
Degree-days, Sept. 1, 34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’35 to Dec. 31, 735 
Degree-days, Sept. 1, ’34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Degree-days for December, 1935...... 
Degree-days, Sept. 1, ’35 to Dec. 31, ’35 
Degree-days, Sept. 1, ’34 to Dec. 31, ’34 
Degree-days, Sept. 1 to Dec. 31, Normal 


Atlanta, Baltimore, Birmingham, 
Ga. Md. Ala. 
881 1000 806 
1308 1699 1195 
1135 1535 942 
1131 1664 913 
Cincinnati, Cleveland, Columbus, 
hio Ohio Ohio 
1169 1180 1202 
2126 2259 2219 
1746 1998 1898 
1784 2185 2020 
Duluth, El Paso, Evansville, 
Minn. Tex. Ind. 
1537 570 1087 
3829 1025 1861 
3524 817 1482 
3434 1038 1545 
Indianapolis, Kansas City, LaCrosse, 
Ind. Mo. Wis. 
1215 1015 1384 
2268 2070 2964 
1931 1786 2754 
2002 1809 2778 
Minneapolis, Nashville, New Haven, 
Minn. Tenn. Conn. 
1475 962 1132 
3227 1597 2108 
2938 1235 2045 
2941 1363 2109 
Omaha, Peoria, Philadelphia, 
Neb. Ill. Pa. 
1172 1297 1039 
2580 2528 1768 
2195 2133 1623 
2284 2323 1733 
Reading, Richmond, Rochester, 
Pa. a. nm. 
1095 983 1260 
1975 1589 2517 
1856 1436 2337 
2014 1406 2414 
Seattle, Spokane, Syracuse, 
Wash. Wash. N. Y. 
619 1046 1292 
1777 2660 2550 
1587 2325 2348 
1881 2583 2491 


Boston, 
ass. 


1176 
2237 
2246 
2130 


Denver, 
Colo. 


935 
2262 
1928 
2276 


Fort Wayne, 
Ind. 


1274 
2516 
2229 
2220 


Los Angeles, 
if. 


173 
342 
287 
424 


New Orleans, 
La. 


433 
622 
376 
403 


Pittsburgh, 
Pa. 


1133 
2083 
1906 
1949 


St. Louis, 
Mo. 


1076 
2000 
1600 
1738 


Toledo, 
Ohio 
1246 
2476 
2201 
2189 


Buffalo, Burlington, 
N. Y. Vt. 
1263 1448 
2569 3006 
2344 2961 
2371 2772 

Des Moines, Detroit, 
owa Mich. 
1267 1240 
2645 2558 
2361 2324 
2370 2332 
Grand Rapids, Harrisburg, 
Mich. Pa. 
1208 1113 
2527 2033 
2307 1890 
2397 1981 
Louisville, Memphis, 
Ky. Tenn. 
1113 861 
1896 1437 
1531 1038 
1587 1127 
New York, Norfolk, 
N. Y. Va. 
1067 863 
1883 1304 
1850 1147 
1849 1195 
Portland, Portland, 
Me. re. 
1258 708 
2584 1782 
2606 1448 
2496 1724 
Salt Lake San Francisco, 
City, Utah Calif. 
1015 374 
2268 971 
2031 775 
2149 949 
Trenton, Washington, 
N. J. D.C. 
1107 1020 
1988 1737 
1879 1599 
1760 1741 


as Thi 
1234 
2439 


2155 
2225 


Dodge City, 
Kan. 
916 
2003 


1669 
1952 


Hartford, 
Conn. 


1151 
2197 
2182 
2157 


Milwaukee, 
Wis. 


1261 
2592 
2398 
2601 


Oklahoma 
City, Okla. 


801 
1589 
1200 
1379 


Providence, 
R. I. 
1151 
2190 


2159 
2129 


Scranton, 
Pa. 


1230 
2404 
2225 
2274 


Wichit 


Kan. 

934 
1946 
1585 
1783 


Unit fuel consumption figures will be omitted from this month on so that degree-day figures on eight additional cities may be included. To 


obtain unit fuel consumption figures for December for any city shown above, multiply the Decem 


tors: 


gas consumption in cubic 


feet per square 


foot. The 


ber degree-days by the following fac- 
for coal, 0.008; for oil, 0.00068; for gas, 0.096. Figures obtained will show coal consumption in pounds per square foot of radi- 


ator surface; oil consumption in gallons per square foot; figures assume the 


use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operation at 100% efficiency, and radiators calculated for main- 


tain‘ng 70° in zero weather. 
1,000 B.t.u. per cu. ft. for gas. 


Heating values assumed for the fuels are 12,000 B.t.u. per Ib. for coal; 140,000 B.t.u. 
To correct for other heating valu2s, efficiencies, 


and design conditions, 
in the “HEATING & VENTILATING Degree-day Handbook.” 


per gal. for oil, and 
follow the method explained 
Degree-days as given above for “fa normal’? month or season are based on aver- 


ages for a long period of years, ending about 1922. Averages covering different periods will disagree with the above figures slightly. 
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UNDERGROUND STEAM 
PIPING with CONDUIT ano 
INSULATION 


COMPLETE 


Ready to Install! 


suid 








(Right) Part of 95 
Units as delivered and 
ready for installation. 
Note that Ric-wiL 
Unit Steam Main has 
plenty of supporting 
strength for use under 
railroads. 
















(Left) 3 Units welded to- 
gether above ground, ready 
for backfill, showing Ric- 
wiL pre-fabricated Unit 
Manhole, with _ self-con- 
tained expansion device. 


“- 


(Right) Close-up view, 
unretouched, of con- 
duit in trench, with 
asphalt coating ap- 
plied, and connector 
liner raised to show 
Dry-paC insulation— 
ready for final in- 
stallation of conduit 
Connector band, 


HESE pictures show a recent installation of Ric-wiL 

Unit Steam Main for an industrial concern. A durable, 
compact, light-weight System designed for economy 
and speed. Completely assembled at the factory, in- 
cluding pipe and supports, insulation, liner, and Armco 
lron conduit, ready to install, with welder and common 
labor. Shipped in units 13 1/2 feet long. Famous genuine 
Dry-paC Waterproof Asbestos insulation. Trenching re- 
duced to an absolute minimum. Reclamation value prac- 
tically ef — can be moved and installed elsewhere. 
Total installed cost is the lowest for any satisfactory 
job. Utility test reports and complete details on request. 


The Ric-wil Co., Union Trust Bldg., Cleveland, Ohio 
New York ® San Francisco ® Chicago 


Agents in brincipal cities 


REGISTERED IN U. S. PATENT OrFice 
Pe , 
“ Fs 
. i e 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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ELT OTLL EG 


0 


Yj 


dis 


stands ace high 
in the HEATING and 
AIR CONDITIONING 
INDUSTRY 





Baldor was first to develop specially de- 
signed motors for Unit Heater and Air 
Conditioning Service. 


Baldor was first to introduce and perfect 
Variable Speed Condenser Type motors 
for Fan and Air Conditioning application. 
@ LATEST BULLETINS containing complete 
technical data on Baldor motors, specifications 


and other helpful information sent upon 
request. 


BALDOR ELECTRIC COMPANY 
4356 DUNCAN AVE. e ST.LOUIS, MO. 


New York ........ 14 E. 17th St. Milwaukee ....... 3331 N. 50th St. 

Chicago ....... 325 W. Huron St. Philadelphia ...... 2019 Rittenhouse 

Detroit ... cece 1034 St. Aubin Pittsburgh ....... 1438 Park Bivd. 

Buffalo ......cee- 22 Kenton Rd. Minneapolis ........ Vendome Hotel 

eee ee 31 = Irvington Grand Rapids. ..267 Eastern Ave. S.E. 
Kansas City ....... 2004 Grand Ave. 








THE WEATHER FOR DECEMBER, 1935 


Plotted irom records compiled for HeatiING aND VENTILATING by the U.S. Weather Bureau. Ileavy curves (T), dry bulb temperatures jin deg. } 
dutted lines (H), per cent relative humidity, irom readings at d a.m.. noon. and 8 p.m., except for New York. which shows hourly readings, [jj h 
. Ligh 


lines (W). wind velocity in m.p.h. Arrows indicate prevailing wind directions. S—clear: I'C—partly cloudy; C—cloudy: R—rain- nile 
*, on 
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wind velocity, 10.6 m.p.h.; prevail- 
ing direction of wind, NW. 
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Pittsburgh 


Mean temp. for month, 24.8°: aver. 
wind velociiy, 11.4 m.p.h.: prevail- 
ing direction of wind, SW. 
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4 
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New York 
30h 


st ih fA. Wie 14 Mean temp. for month, 30.6°; aver. 
80 if d : wind velocity, 16.2 m.p.h.: prevail- 
70 ing direction of wind, NW. 
60 


50 
40 
30 
20 


Boston 


Mean temp. for month, 27.1°: aver. 
wind velocity, 15.2 m.p.h.; prevail- 
ing direction of wind, NW. 


{ NIN 
10 12 14 16 18 
Day of Month 
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WacNER MOTORS 
are Well-Designed 


Wagner motors conform to refrigerator 
and air-conditioner manufacturers’ de- 
mands for auxiliary equipment that 
harmonize with the arrangement, utili- 
ty, and construction of their equipment. 


Every single item that has a definite 
bearing on the appearance of Wagner 
motors contributes to its mechanical 
efficiency. Drip-proof end-plates, for 
example (see Photo N445), protect the 
motor from falling dirt and liquids, and 
protect individuals from contact with 
moving parts. Ample ventilation is se- 
cured from openings located underneath 
the bearing housings. 


All parts and com- 
pleted motors un- 
dergo careful and 
thorotests according 
to all N. E. M. A. 
specifications,—your 
assurance of relia- 
ble, quiet, trouble- 
free, quality motors. 
PHOTO N445 Photo K1261 shows 

~z aview of one of the 
test boards with a 
motor undergoing 
tests. 





Wagner Bulletin 177, 
which completely de- 
scribes the construction 
features of Wagner small 
motors, will be sent upon 
request. 





PHOTO K1261 


$635-58 


MOTORS 
TRANSFORMERS 
FANS - 
BRAKES 1c 


6400 Plymouth Avenue St. Louis, U.S.A. 
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SARC 


Sarco Canada Limited. 












































HEATING 
SYSTEMS 





As modern as the sleek busses. familiar 
on every highway, are the terminal facilities 
now being provided by the progressive 
Greyhound Lines. 

Our pictures show the handsome New 
York terminal of the Eastern Greyhound 
Lines at 34th Street and Eighth Avenue. 

A complete Sarco Heating System of the 
latest type was selected by Thos. W. Lamb, 
architect, and installed by James H. Martin, 
New York heating contractor. 

Sarco was also chosen for a large Grey- 
hound Service garage at Long Island City, and 
the new terminal in Washington, D.C. 

Sarco leadership is no accident. It is the 
result of twenty-five years’ experience in 
the production of quality specialties for 
steam heating systems. 

Use Sarco with confidence. Catalog P-45 
tells the story. May we send your copy? 


SARCO CO., INC. 
183 MADISON AVE., NEW YORK, N. Y. 


Branches in Principal Cities 


Federal Bldg. 


Toronto, Ont., Canada 
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Radiator Trap P. 
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in making heat regulating 


| Nineteen years of experience 


equipment are back of every 


ASTE 


HEAT REGULATOR 


Whether your customer belongs to the upper 400, 
or lives on Main Street, there is a Master Regu- 
lator that will satisfy him in quality and price, 
and pay you a satisfactory profit—for example: 


TYPE B-22 5 


for only (to Dealer). . 


Silent, accurate, listed as 
Standard by Underwriters 
Laboratories. 
Just right for 
your biggest 
market —the 
moderate sal- 
aried home 
owner. 


Write for 
Details 


TODAY 





LS 





WHITE MANUFACTURING CO. 


2364 University Ave., St. Paul, Minnesota 



























METAPHRAM 
Type C2 
for low pressure or 


vacuum systems — 
oil or coal fired. 





DAPDAAAAAAAAAM 


¥UY 
AAA AAAAAA £4 Es 











METAPHRAM Gradual Control 
covers the entire range of domestic 
hot water and low pressure boilers and 
tank heaters, either gas, oil or coal fired. 


Full stock carried in New York, 210 E. 45th St. 
Descriptive Bulletins on Request 


NATIONAL REGULATOR CO. 


2309 KNOX AVENUE 
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NEW CATALOGS 


Unless otherwise indicated the publishers of catal i 
copies on request without chante. oe wal Supply 
American Blower Corp., Detroit, Mich., h 
: . : ’ +» has 
bulletin A5018 entitled Venturafin Unit Heater Cua 
Engineering Application Guide. An unusual feature pe 
book is that the capacity tables for the various u he 


, ‘ : nit h 
give decibel ratings for each unit at various speeds. al 
. e 


book is profusely illustrated, attractively presented 

contains considerable engineering data, such as heat ‘a 
tables, information on proper location of units, piping wal 
nections, pipe sizes, etc. Standard size, 48 pages, 7 


The American Brass Co., Waterbury, Conn., has published 
its catalog B-21 entitled Anaconda Beryllium Copper. Ep. 
gineering and scientific data as well as a large amount of 
application data regarding this product are included. Beryl- 
lium imparts to copper the advantages of fatigue and cor- 
rosion and wear resistance so that the resulting alloy is 


applicable to diaphragms, bellows, and similar products 
Standard size. 20 pages. : 


Armstrong Machine Works, Three Rivers, Mich., has pub- 
lished a data book on greenhouse heating entitled “What 
Every Greenhouse Man Should Know About Steam Traps,” 
Detailed information on the size, installation, and type of 
trap best suited for various greenhouse heating systems is 
plentifully illustrated with charts and diagrams. Both the 
drawings and explanations have been reduced to simple 
terms in order that they may be understood clearly by 
readers, regardless of technical knowledge. Standard size, 
12 pages. 


Autovent Fan & Blower Co., 1805-1827 No. Kostner Ave., 
Chicago, has published its performance data and price 
sheet F-250 for 1936 covering its complete line of propeller 
fans and accessory equipment. The company’s 31 series 
propeller fan and B-W propeller fan are featured. Standard 
size, six pages. 

Julien P. Friez & Sons, Inc., Baltimore, Md., has pub- 
lished bulletins C and C/1 describing in detail the com- 
pany’s Hytherstats and Comfortrols. The former is stand- 
ard size, six pages, punched for loose leaf. The latter is 
a two-page supplement consisting of wiring diagrams. 


The lig Electric Ventilating Co., Chicago, has published 
a 14-page booklet reprinting a talk given before the Boston 
Air Conditioning Bureau by P. D. Briggs, vice-president of 
Ilg, on “Sensible Ventilating—A Phase of Air Condition- 
ing.” Size 3% x 9 in. 

Inland Steel Co., 38 South Dearborn St., Chicago, has 
published a new fifth edition of its booklet “Sizes We Roll.” 
Includes complete size data on all sheets, strip, bars, plates, 
structurals and semi-finished steel produced by Inland, and 
also several reference tables useful in ordering steel. Pages 
loose leaf punched. Size 3% in. x 8% in., 64 pages. 


Knowles Mushroom Ventilator Co., 41 North Moore St. 
New York, has published a catalog on its air diffusers of 
various types. Descriptions, capacity, and dimensional data 
are given of the company’s mushroom air diffuser, of the 
Aerovalve, Nu-Notch type, the Disc-Loc riser type venti- 
lator, and the aisle hood type air deflector. Includes a large 
list of auditoriums in which these products have been in- 
stalled. Standard size, 8 pages. 


The Safety Car Heating & Lighting Co., New York, has 
published a standard size, 24-page booklet entitled “The 
Carrier-Safety System for Air Conditioning Railway Pas- 
senger Cars—Steam Ejector Equipment.” Included are nu- 
merous photographs of the various types of this apparatus, 
together with descriptions of the principles, steam con- 
sumption, capacities, controls, methods of operating, and 
auxiliary equipment, as well as detailed drawings of all the 
parts, together with piping and wiring diagrams. 

Wagner Electric Corp., St. Louis, Mo., has published the 
Wagner fan bulletin for 1936, No. 178. New items added to 
the company’s line and illustrated in the catalog are 4 
10-in. popular-priced oscillator, a 10-in. window ventilator, 
and a 24-in. air circulator, and a line of exhaust fans. Pro- 
fusely illustrated. Standard size, 16 pages. 
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